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0630P nOCBHmeH aHaJIH3y 3K30TpaHC(J>OpMamiH >KH3HeHHbIX IJHKJIOB B 3BOJUOUHOHHOH 
HCTopHH TpnnanocoNfaTH/i (Kinetoplastea: Trypanosomatidae). Efoa 3K30Tpanct})opManHa- 
mh noHHMaKDTca npoueccbi, cBH3aHHHe c nepexoaoM TpnnaHocoMaTna Ha hobhx xo3aeB. 
Hx pe3ynbTaTOM MoryT cnyacHTb KaK bkihohchhc hobhx xojscb b hhkjibt pa jBH'iHa napa- 
3HTOB, TaK H (J)OpMHpOBaHHe napa3HTapHbIX CHCTeM de novo. nOKa3aHO, 4TO 3K30TpaHC- 
(J)OpMaUHH HBJIJHOTCH OflHHM H3 OCHOBHbIX MOflyCOB 3BOJ1IOUHH TpHnaHOCOMaTHfl. 06cy>K- 
AaKJTCH pa3H006pa3Hbie npHMepbl 3K30TpaHC<J)0pMaUHH '/KH'jHeHHLJX UHKJIOB y npeflCTaBH- 
Tejieii Bcex rpynn b ceM. Trypanosomatidae. 

Kjifoneebie cnoecr. Kinetoplastea, Trypanosomatidae, >KH3HeHHbie nHKJibi, aBOJiioima. 


Ho# 3K30TpaHC(j)opMau,HaMH >KH3HeHHtix uhkjiob TpunaHocoMaTHfl, (Kine¬ 
toplastea: Trypanosomatidae) mbi no^pa 3 yMeBaeM 3 BOjnonnoHHMe nporteccbi, 

CB5I3aHHMe C pa3JIHHHMMH (()OpMaMH nepeXOflOB 3THX 3KryTHKOHOCIjeB Ha HO- 
BBIX X03aeB. ITpHHHHM 3K30TpaHC(j)0pMaiJHH MOryT 6bITb pa3H006pa3Hi>I, KaK H 
HX nOCJieaCTBHH. B03M0>KH0CTb ^aHHOTO COObITHH o6bI4HO CBH3bIBaiOT C «IHHpO- 
toh HopMM peaKu,HH» hjih «njiacTH4HocTbio cj)CHOTHnoB» napasuTi-inccKHx opra- 
hh3mob (West-Eberhard, 1998, 2003; Brooks, Ferrao, 2005; Brooks, Hoberg, 
2007; Agosta, Klemens, 2008). B 3tom cMMCJie Gojimhuhctbo TpnnaHocoMaTHa; 

^eMOHCTpnpyiOT HCKJlI04HTCjlbHbie B03M03KH0CTH. 06 3TOM MO>KHO Cy^HTb nO 
criocoSnocTH >KryTHKOHOCueB k ^JiHTejibHOMy KyjibTHBiipoBaHHio in vitro Ha 40 - 
CTaT04H0 npOCTBIX, B TOM 4HCJie CHHTeTH4eCKHX nHTaTeJIbHbIX cpeflax, OTH- 
TenbHOM BbDKHBaHHH h ,aa>Ke pa3MHo>KeHHH hx ipo(J)H4ecKHx CTa^HH b npapoae, 
BHe Kpyra xo3»eB (b BO^e, b coxe nno/iOB h t. n.) h, HaKOHeu,, no MHoro4HCJieH- 
hmm npHMepaM Hecneu,H(})H4ecKHX HHBa3HH, xapaKTepHbix abh mhothx Tpnna- 
HocoMaTH# (McGhee, Cosgrove, 1980; IIoflJiHnaeB, 1990; Lukes et al., 2014). 

HeooxoanMbiM ycnoBHeM juw ocymecTBJieHHa «nepexo^a» HBJiaeTca npo- 
CTpaHCTBeHHO-BpeMeHHaa Koonepauna napa3HTa h noTemtHaabHoro xosaima, 
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B03HHKH0BeHiie KOTopoft oObihho CBa3biBaiOT c B03,n,eHCTBHeM Ha nonyjumHH 
oahoto hjih o6ohx ynacTHUKOB npopecca AHHaMHHecxnx BHeniHHx (JiaxTopoB: 
JIOXajIbHbIX HJIH TJIoSajIbHblX 3XOJIOrHHeCXHX TpaHC(})OpMaU,HH, H3MeHeHHH 

KJiiiMaTa h t. n. (Brooks, Ferrao, 2005; Brooks, Hoberg, 2007; Agosta, Kle- 
mens, 2008). Cneicrp BepoaTHbix nocneACTBHH 3X30TpaHC<j)opManHH Taxace 
MHoroo6pa3eH: ot b toh hjih hhoh CTeneHH npoAOJiacHTejibHoro nepcHcrapo- 
BaHiia napa3HTa b hobom xo3»HHe ao BXJiiOHeHHa Taxoro xo3HHHa b cymecTBy- 
romyio napa3HTapHyio cucTeMy hjih (JiopMHpoBaHHe hoboh napa3HTapHOH chc- 
TeMbi. 

Ceftnac yace HaxonjieHo MHoacecTBo CBM^eTejibCTB nepexoAOB TpnnaHoco- 
MaraA Ha HOBbix xo3»eB ocooeHHO cpeAH reTepoxceHHbix npeACTaBHTejien ce- 
MeficTBa (Hamilton et al., 2007). CjiejyeT, OAHaxo, 3aMeTHTb, hto b otjihhhc ot 

yCTaHOBJieHHbIX (JiaXTOB 3X30TpaHC(|)OpMaiJHH, XaXOBbIMH JTBJIJriOTCa, HanpH- 
Mep, nepexoA TpunaHocoMaTHA HacexoMbix Herpetomonas sp., x napa3HTHpo- 
BaHHio b HH(j)y3opHax (Fokin et al., 2014) hjih BXJnoneHHe b xanecTBe nepeHOC- 
HHxa jieHuiMaHHH MoxpepoB H3 po^a Forcipomyia Kieffer (Dougall et al., 
2011), MHorne npe^JiaraeMbie rHnoTe3bi «nepexoAOB» TpnnaHocoMaTHA Ha ho- 
bmx xo3»eB He cjieAyeT cnmaTb 6e3ycjioBHO AOxaaanHbiMH. AHajiH3 3 bojiiou,h- 
OHHblX npOgeCCOB, npOHCXOAHBIHHX AOCHTXH H COTHH MHJ1J1HOHOB JieT Yisaajx 
b rpynnax opraHH3MOB, o (jiHJioreHHH xoTopbix Mbi HMeeM oneHb noBepxHOCT- 
Hbie npeACTaBJieHHK, HenaOeacHO CB»3aH c oneBHAHbiMH pncxaMH. Taxace 
CJioacHbiM, a bo mhothx cjiynaax, no-BHAHMOMy, He pemaeMbiM ocTaeTca bo- 
npoc o BbWBJieHHH nepBHHHbix xo3aeB b GojibuiHHCTBe coBpeMeHHbix rpynnn- 
poBox TpHnaHocoMaTHA- npooJieMa 3axjiionaeTca b tom, hto najieoHTOJiorn- 
necxaa JieTonHCb rpynnbi npaxTHnecxH OTcyTCTByeT, a cnoacHbiii xapaxTep 
3BOjiioitHOHHbix npoueccoB, b tom HHCJie B03Moa\HOCTb BTopHHHbix h nocneAy- 
iomHX «nepexoAOB» napa3HTOB Ha hobmx xo3»eB 3aTpyAHHiOT noncx hcxoaho- 
ro BapnaHTa. 

PaHee mbi yace o6pamajiH BHHMaHHe Ha to, hto xo3aeBa napacjjHjieraHecxoH 
rpynnHpoBXH roMoxceHHbix TpnnaHocoMaTHA HacexoMbix (TTH) npeACTaBJie- 
hm rjiaBHbiM o6pa30M b Tpex OTpaAax Insecta: Diptera, Siphonaptera h Hete- 
roptera c npe^xoBbiMH (JjopMaMH xoTopbix, BepoaTHee Bcero, h cjie/iyeT CBasbi- 
BaTb hx npoHcxoaciteHHe (OpoJiOB h Ap., 2015). B npopecce aHajiH3a B03Moac- 
hmx nyreH npoHcxoacAeHHH poAa Trypanosoma, B03HHxmero BCJieACTBHe 
o^hoto H3 HanOojiee paHHHx n,HBepreHTHbix npopeccoB b obojhoiuiohhoh hc- 
TopHH TpHnaHOCOMaTHH, mbi paccMOTpejiH «/iHiiTepHyio» rnnoTe3y roMOXceH- 
hoto npe^xa TpnnaHocoM (OpojioB HAP-, 2015). YniiTbiBaa 3to h tot (JiaxT, 
hto 6a3ajibHoe nojioaceHHe Ha (JiHJioreHeTHHecxoM npeBe TpunaHocoMaTHA 3a- 
HHMaeT napa3HT AByxpbiJibix HacexoMbix Paratrypanosoma confusum (Flegon- 
tov et al., 2013), MoacHO npeAnoJioacHTb, hto hmchho Diptera aBJiajincb aHpecT- 
pajibHbiMH xo3aeBaMH TTH, a ocBoeHHe Tp h na h oc 0 m3th jia mh npeACTaBHTejieH 
Heteroptera h Siphonaptera npoHexoAHJio b pe3yjibTaTe nepBHHHbix 3X30TpaHC- 
(j)opMaHHH hcxoahoto acH3HeHHoro UHXJia othx napa3HTOB. Bo3MoaceH, OAHa- 
xo, h Apyron cueHapHH, npn xotopom npe^ox TTH mot 6biTb napa3HTOM ApeB- 
hhx Mecopterida, ot xoTopbix npoH3omjin Antliophora — MOH(|jHJieTH i iecxHH 
TaXCOH, oObeAHHHKmtHH CXOpnHOHHHH, 6aox H AByXpblAblX HacexoMbix (Ch- 
HeB, 2013). B 3tom cjiynae Siphonaptera h Diptera motjih «yHacJieAOBaTb» ro¬ 
MoxceHHbix TpnnaHOCOMaTHA ot hx o6mero npeAxa, a nepexoA sthx acryTiixo- 
HOcneB Ha Heteroptera npoH3omeji no3AHee. OTnacTii 3Ta rnnoTe3a noATBepac- 


314 



aaeTca TeM tjjaKTOM, l ito npeacTaBHTeaH neaaBiio onHcaimoro poaa 
Blechomonas — roMOKceHHbix napa3HTOB 6jiox m Bcex TTH (3a HCKaiOHeHH- 
eM napa3HTa aBVKpBiaBix P. confusum ) 33HHMaiOT Ha (jmaoreHeTHHecKOM apeBe 
Trypanosomatidae noaoaceHiie HaH6onee 6aH3Koe k ero ocHOBaHHio (Votypka 
et al., 2013). rimoTe3y, CB33BiBaiomyK) nponcxoacaeHHe TTH c Heteroptera, 
mbi He paccMaTpuBaeM, nocKOJiBKy Ha HacToamHH momcht aaa Hee hct HHKa- 
KHX OCHOBaHHH. 

Paa 3K30TpaHC(j)opMau,HH )KH3HeHHBix UHKJiOB TTH MoareT 6bitb npocae- 
aceH Ha npHMepe npeacTaBUTeaeft coBpeMeHHoro poaa Herpetomonas. Bojib- 
hihhctbo xepneTOMOHacoB aBJiaiOTca odanraTHBiMH napa3HTaMH aByKpBiaBix 
HacexoMBix, c KOTopBiMii b nocaeaHee BpeMa cBH3BiBaiOT B03HHKH0BeHHe h 
3Boaiou,iiK) 3toh MOHO(j)HaeTHHecKOH rpynnHpoBKH TTH (Borghesan et al., 
2013). BMecTe c TeM xepneTOMOHacBi peryaapHO o6HapyacHBaiOTca h b xhih,- 
hbix Kaonax, H3 kotopbix onucaHBi 4 hx BHaa. TKarineniiBiH iihkh Herpetomo¬ 
nas nabiculae (IIoaaHnaeB, 1985) aeMOHCTpHpyeT npHMep HacToamen 3K30- 
TpaHC(j)opMauHH, CBa3aHHoil c ocBoeHHeM b KaaecTBe xo3aeB KaonoB Nnabicu- 
la flavomarginatus (Koctbitob h ap., 2011). 3thx TpHnaHocoMaTna OTannaeT 
paa cneuiKjHiaecKHX aaanTaiiHH k pa3BHTHio b nnnieBapHTeaBHOH CHCTeMe Ha- 
6na, KOTopBie c oanoH ctopohbi He BCTpeaaiOTca y apyrux napa3HTOB noayace- 
CTKOKpBiaBix, a c apyroft, c6an)KaK)T H. nabiculae c napa3HTaMH asyKpBiaBix 
HaceKOMBix. npeacae Bcero 3to 3iiaorennaa araoMepaujia acryTHKOnociieB b 
«nepeaHeH no3Hii,HH» (OpoaoB, CicapnaTO, 1995). fleaenna npOHCxoaaT y acry- 
THKOHOcaeB, npHKpenaeHHBix H3MeHeHHBiM acryTHKOM k noBepxHOCTH KyTHKy- 
aapHOH BBicTHaKH raoTOHHoro KaanaHa. PaHee npHMepBi noaoOnoH aoicaaH3a- 
Uhh mbi OTMeaaaH y TpnnaHOCOM h aeHinMaiiHH npH (jiopMHpOBaiiHH hmh Me- 
xau;HKaHHecKHX CTaaHH b nnuieBapHTeaBHOH CHCTeMe aByKpBiaBix HaceKOMBix 
(cDpoaoB nap., 2015). Bee apyrne H3BecTHBie napa3HTBi noayacecTKOKpBiaBix 
HaceKOMBix MHHyiOT nepeaHHH, KyTHKyaH3HpoBamiBiH OTaea KHuieaHHKa cbo- 
hx xo3aeB TpaH3HTOM (OpoaoB, CKapaaTO, 1995). npoawjiepaiiHa b «nepeaHeM 
no3HU,HH» conpaacena c Mop(})0(J)yHKii,HOHaaBHOH aaanTaiiHeH CHCTeM, o6ecne- 
HHBaiomHX nocTynaeHHe b KaeTKH myTHKOHOcueB nHTaxeaBHBix BemecTB. 
Herpetomonas nabiculae — noKa eaHHCTBeHHBiH H3BecTHBifi npeacTaBHTeaB 
TTH, oOaaaaioiiiHH noaHO(J)yHKLiHOHaaBHBiM iiHTOCTOM-iiHTOcjiapHHreaaBHBiM 
KOMnaeKCOM, aHaaorH KOToporo BCTpeaaiOTca ToaBKO y TpimaHocoM (Frolov, 
Karpov, 1995). BnoaHe BepoaTHO, hto >KH3HeHHBiH UHKa H. nabiculae MoaceT 
6bitb conpaaceH h c eiu,e oanoH 3K30TpaHC(|)opMaLiHeH. HeaaBHO H3oaaTBi sto- 
ro BHaa 6bhih noayaenBi b MexHH H3 6aox Chaetopsylla globiceps (Siphonapte- 
ra: Vermipsyllidae) h Paraceras melis (Ceratophyllidae) — napa3HT0B oobikiio- 
BeHHOH ancHu,Bi Vulpes vulpes (Votypka et al., 2013). AHaaH3, BBinoaHeHHBiH 
no nocaeaoBaTeaBHOCTaM reHOB cnaancnpyeMoro anaepa (SL-RNA) h KOHKa- 
TeHHpoBaHHBiM aaHHBiM (SSU rRNA+gGAPDH), aocTOBepHO noKa3aa, hto 
H3oaaTBi TpnnaHOCOMaTHa, BBiaeaeHHBie H3 6aox (B08-873) h KaonoB 
(Nfm-2), npHHaaaeacaT k oaHOMy BHay H. nabiculae (KocTBiroB h ap., 2011; 
Votypka et al., 2013). 

JlpyrHM npHMepoM 3K30TpaHC(})opMaii,HH acrnneinioro nuicaa npeacTaBHTe- 
aeil poaa Herpetomonas MoryT caya<HTB acryTHKOHOCiiBi H. swainei (Smirnoff, 
Lipa, 1970). 3th TpHnaHocoMaTHaBi napa3HTHpyiOT b aiiHHHKax h HMaro coc- 
HOBoro nHaHaBiu,HKa Neodiprion swainei (Hymenoptera: Tenthredinidae). 3h- 
aoreHHaa araoMepau,Ha napa3HTOB nponcxoanT b KiimeaHiiKe xo3aeB, rae ohh 


315 



noxaniByioTca Ha noBepxHOCTH 3nHTejiHam>HBix KJieTOK. H3 KHmeHHHKa >xry- 
thxohocubi npoHHKaiOT b ManBnHrHeBBi cocynxi h reMOHHM(J)y xo3aeB. J\jik 
H. swainei ycTaHOBJieHa TpaHC(j)a3Haa nepezjana HHBa3HH b uHxne xo3aeB 
(Smirnoff, Lipa, 1970). Bbicoxhh npopeHT onHCTOMacTHroT b noJiHMop(|)HBix 
nonyjiaijHax H. swainei ziaace b OTcyTCTBHH MOJiexyjiapHO-(|)HJioreHeTHHecKHX 
^aHHbix CBH^ie rejTbCTByeT o npHHazyioxHOCTH 3Toro opraHH3Ma k po^y Herpe- 
tomonas, nocxoJiBxy aaHHBiii Mop(j)OTHn y apyrnx TpHnaHOCOMaTHfl oTcyxcT- 
ByeT. 

AHanH3iipya pa3HOo6pa3He TTH b pa3JiHHHBix rpynnax HacexoMBix, He- 
xpyaHO 3aMeTHTB, hto nepenoHHaTOKpbintie pezjxo BBicTynaioT b ponH hx xo- 
3aeB (rio^JinnaeB, 1990). FIomhmo H. swainei H3BecTHO eipe 3 BHjia po^a Cri- 
thidia, napa3HTHpyiomHe b Hymenoptera: Crithidia mellificae H3 mc^ohochoh 
nneJiBi Apis mellifera, a TaiOKe Crithidia bombi h Crithidia expoeki — BcecBeT- 
ho pacnpocTpaHeHHBie napa3HTBi uiMeneH po,na Bombus (Langridge, McGhee, 
1967; TopOyHOB, 1987; Lipa, Triggiani 1988; Schmid-Hempel, Tognazzo, 
2010). 3th Tpn BH^a zjeMOHCTpHpyiOT oneBM^Hoe po^ctbo Me>x,ny co6oil h npn 
3tom ^HCTaHLmpoBaHBi KaK ot npe,ncTaBHTeJieH po^a Herpetomonas, Tax h ot 
pofla Crithidia — HacToaigHX kphth^hh, napa3HTOB ziByxpBiJiBix HacexoMBix 
(Schmid-Hempel, Tognazzo, 2010; Runckel et al., 2014). Ha (fmnoreHeTHHe- 
ckhx cxeMax ohh <|)opMHpyioT KJia^y, o6myio c pazioM bh^ob TpHnaHocoMaTH^ 
H3 nonyacecTKOKpBiJiBix HacexoMBix, noxa othocmiuhxcm x pozzy Leptomonas 
(Schmid-Hempel, Tognazzo, 2010). CoBpeMeHHBie npezzcTaBJieHHa o (jmnore- 
hhh HacexoMBix c nonHBiM npeBpameHHeM (Endopterygota) b xanecTBe ozmoro 
H3 bo3mo>xhbix cueHapneB paHHeii AHBepreHpHH b 3toh rpynne npezmonaraioT 
paHHee o6oco6iieHHe MOHOcJiHJieTHHecxoH rpynnHpoBXH Hymenoptera+Me- 
copterida (Chhcb, 2013). TaxnM o6pa30M, rnnoTeTHnecxH, xpHnaHOCOMaxHflBi 
H3 Hymenoptera, Diptera h Siphonaptera Morjm hmctb o6mero npezzxa — na- 
pa3HTa ztpeBHHx SH^onTepHroT. Ozmaxo Ha (JiHJioreHeTHHecxHx cxeMax ceMeft- 
CTBa Trypanosomatidae >xryTHXOHOCHBi H3 Hymenoptera n03HHHOHHpyioTca 
cpeztH MHoroHHCJieHHBix npeacTaBHTeneH noztceM. Leishmaniinae, (JiopMHpyio- 
uj;hx «xpoHy» (JmjioreHeTHHecxHx ztepeBBeB TpHiianocoMaxHzi, hto yxa3BiBaeT 
Ha hx OTHOCHTejiBHO HeaaBHee npoHCxoxaeHHe (Schmid-Hempel, Tognazzo, 
2010; Runckel et al., 2014). no-BHZZHMOMy, Hymenoptera — HOBaa ztaa Tpnna- 
HOcoMaTH^ rpynna xo3aeB, ocBoeHHe xoTopoh npeacTaBiiTenaMH pa3HBix Tax- 
COHOB TTH B npOHeCCe 3X30TpaHC(|)0pMaiIHH HX >XH3HeHHBIX hhxjiob npOHCXO- 
ZJHT He3aBHCHMO. 

Pozi Herpetomonas zteMOHCTpnpyeT erne ozihh npHMep 3X30TpaHct|)opManHH 
>XH3HeHHoro HHXJia, yHHxajiBHOCTB xoToporo 3ax.xK) i iaeTca b npeozzoneHHH 
acryTHXOHOCuaMH TTH CBoeh 3aBHCHMOCTH ot HacexoMBix. PenB HzteT o Tpnna- 
HocoMaTHZiax, napa3HTHpyiom;HX b MaxpoHyxneycax HH<f)y3opHH. K HacToame- 
My BpeMeHH onncaHO 2 BH/ia 3 thx napa3HTOB: Leptomonas karyophilus H3 hh- 
jiHaT Paramecium trichium h Leptomonas ciliatorum H3 Paraholosticha sterkii 
(Gillies, Hanson, 1963; Gortz, Dieckmann, 1987). KpoMe Toro, TpunaHOCOMa- 
thzibi oSHapyaceHBi y hccxojibxhx npejcxaBHTeJieii pozja Euplotes (Wille et al., 
1981; Fokin et al., 2014). Bo Bcex caynaax MumeHBio ztJia acryxHXOHOcneB cay- 
acaT MaxpoHyxneycBi HH(J)y3opHH. JlaoopaxopHBie H30JiaTBi 3apa>xeHHBix HH<f)y- 
3opHH, xax npaBHao, BBDXHBaioT HenpozzonacHTejiBHoe BpeMa. Ozmaxo niTaMM 
Paraholosticha sterkii, HHiJwHHpoBaHHBiH >xryTHXOHOcneM L. ciliatorum, xyjiB- 
THBHpoBajiH b JiaOopaTopHBix ycnoBHax oxo.xo zrnyx Jie r h ero yrpaTa He OBi.xa 
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CB»3aHa c naToreHHbiM B03^eHCTBneM TpHnaHocoMaTH^ Ha HH(J)y3opHH (Gortz, 
Dieckmann, 1987). TKryTHKOHOCubi. cnocoSHbie nopaacaTb MaKpoHyKJieycbi 
HH(j)y3opnH, HMeiOT BcecBeTHoe pacnpocTpaHeHHe, hto Hapa,ny co cneu,H(J)HHe- 
cxoii jioKanH3apneH b xo3aime, yHHKajibHbiM cnoco6oM npeoAoaeHHa a^epHOH 
oGohohxh h cxo^hoh MoptjjojioraeH napa3HTOB no3BoaaeT roBopHTb o Hecay- 
naHHOM xapaKTepe HHBa3HH. Cxopee Bcero, penb .zjoaacHa h^th o rpynne bh- 
30B, ocBanBaiomHX HOByK) riix TpnnaHocoMaTHA HHUiy. IIo HMeiomHMca ,n,a h- 
hbim, 3th TpHnaHOcoMaTnabi npoaBaaiOT OHeBH^HyK) H36HpaTeabHOCTb npw 
Bbi6ope xo3aeB (Gillies, Hanson, 1963; Wille et al., 1981; Gortz, Dieckmann, 
1987). nepBoe 11 noica e^HHCTBeHHoe MoaexyaapHo-tJmaoreHeTHHecxoe nccae- 
AOBaHne 3thx TpiinaHocoMaTH^ BbinoaHeHO Ha acryTHXOHoepax H3 MaxpoHyx- 
aeyca Euplotes encysticus (Fokin et al., 2014). Oxa3aaocb, hto TpnnaHOCOMa- 
thabi c npoMacTHroTHOH opraHH3apHeH, napa3HTHpyiomHe b MaxpoHyxaeyce 
E. encysticus, othocstcs k popy Herpetomonas, cpean npeHCTaBHTeneii koto- 
poro aeMOHCTpHpyfOT 6an3xoe poacTBO c HByMS ero BHpaMH: H. trimorpha h 
H. ztiplika — napa3HTaMH MOxpepoB (Diptera: Ceratopogonidae). Bo3mo»c- 
HOCTb nepexopa TpimaHocoMaTH^ c AByxpbiabix HacexoMbix, hhhhhkh koto- 
pbix Be^yT bo^hbih o6pa3 a(H3HH, Ha HH<|>y3opHH xaaceTca npn 3tom BecbMa Be- 
P09TH0H. 

K HHcay HanGonee pacnpocTpaHeHHbix h, no-BH^HMOMy, nocToaHHO nponc- 
xoAaipHX b rpynne TTH 3X30TpaHC(J)opMaii,HH >XH3HeHHbix hhkjiob caepyeT ot- 
HecTH nepexo^bi napa3HTOB Ha hobbix xo3aeB, conpoBoacnaeMbie BxaioneHHeM 
nocaeaHHx b cyipecTByioiUHe napa3HTapHbie CHCTeMbi. B xanecTBe npmviepa 
3aecb momcho npHBecTH kphthahh, napa3HTHpyioiuHx b noayacecTKOKpbiabix 
HacexoMbix. Tax, acryTHXOHOCHbi Crithidia brevicula o6aa^aiOT npocTbiM >xh3- 
HeHHbiM unxaoM, npn xoxopoM sH^oreHHaa araoMepapHa h (|)opMHpoBaHHe 
pacceanTeabHbix cTa^HH napa3HTOB npoHcxopaT b pexTyMe xaonoB xo3aeB 
(dPpoaoB, MaabimeBa, 1989a; cppoaoB, CxapaaTO, 1995). Crithidia brevicula 
napa3HTHpyeT b pa3aHHHbix npeacTaBHieaax ceMeftcTB Gerridae, Miridae h 
Nabidae (Kostygov et al., 2014). 3th ceMencTBa BxopaT b cocTaB peyx pa3ana- 
hmx MOHO(J)HaeTHHecxHX rpynnHpoBox Heteroptera, hmcioluhx cTaTyc HHcjjpa- 
oipaaoB: Gerromorpha h Cimicomorpha (Weirauch, Schuh, 2011; Li et al., 
2012). CnHTaeTca, hto o6oco6aeHHe reppoMoptj) h pHMHxoMoptji npoiicxopHao 
He3aBHCHMo b topcxoM nepnope, a bo3mo>xho h paHbiue (Nel, Popov, 2000; 
Yao et al., 2007; Damgaard, 2008; Li et al., 2012). /],aHTeabHaa He3aBHCHMaa 
3BoaiopHa reppoMopcf) h phmhxomop(}) h OTcyTCTBHe y hhx oGipero npepxa He 
no3BoaaiOT paccMaTpHBaTb C. brevicula b xanecTBe «yHacaeaoB3HHoro» napa- 
3HTa aaa aioSon H3 othx rpynn. Moaeab «nepexoaa» b paHHOM caynae BbirnaaiiT 
npeanoHTH reabHeH. Crithidia brevicula HerpeOoBareabHa x nmueBbiM pecyp- 
caM h aerxo xyabTHBHpyeTca Ha npocTbix cpepax (OpoaoB, MaabimeBa, 19896). 
3(J)(|)exTHBHOCTb 3apa>xcHHa hobbix xoaaeB TpotjaiHecxHMH CTaaiHiMH C. brevi¬ 
cula 6biaa noaTBepac^eHa 3xcnepHMeHTaabHO (MaabimeBa, 9?poaoB, 1995). 
CpeflH Ha3eMHbix xo3aeB C. brevicula nepeaana iiHBa3iiH momcct npoiicxoanTb 
xax b npouecce xnmHHHecTBa, Tax h npH 30HpnpoBaHim xaonaMH cyScTpaTa, 
xoHTaMHHHpoBaHHoro cfiexaaHaMH 3apaaceHHbix oco6eii (MaabimeBa, <3>poaoB, 
1995). Bee 3to no3Boaaex noaaraTb, hto paHHaa m h o r o x 03 a n h h a a napa3irrap- 
Haa CHCTeMa Moraa B03HHXHyTb b pe3yabTaTe MHoacecTBeHHbix nepexopoB 
C. brevicula c nepBHHHoro xo3aHHa Ha xo3aeB pemimieHTOB. Kax h b ppyrnx 
noao6Hbix caynaax, hcxo^hbih xo33hh C. brevicula ocTaeTca Heii3BecTeH. 
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Cpean reTepoKceHHbix TpimaHocoMaraA npHMepbi 3X30TpaHccjDopMaLiHH 
MoryT 6biTb npocjieaceHbi b 3boak>phohhoh hctophh npeacTaBHTejieM Bcex 
Tpex poAOB. Y 'vKryTHKOHOCueB H3 poAa Phytomonas 3th npoueccbi HandoAee 
OHeBIIAHO CBA3aHbI C OCBOeHHeM TpHnaHOCOMaTHAaMH pa3JlHHHbIX pacTe- 

HHH-xo3aeB (Dollet, 1984; Camargo, 1999; Maslov et al., 2013; Lukes et al., 
2014). Oahako caa6aa nayueiiHOCTb SoAbinwiCTBa npeACTaBHTeAeH poAa Phy¬ 
tomonas He n03B0A»eT noxa aHaAH3HpOBaTb 3BOAK)ItHOHHyiO HCTOpHK) HX 
B3aHMOOTHOHieHHH C X03ACBaMH. 

^CioHeHHbie piiKAbi coBpeMeHHbix AeMniMaHHH AeMOHCTpnpyiOT paa npn- 
MepOB 3K30TpaHc4)0pMapiIH, OCo6eHHO OTAeTAHBO npOCAeACHBaiOmHXCA (Bepo- 
ATHO B CHAy HX AyAffleH H3yAeHHOCTH) y BHAOB CnOCoSHbIX 3apaA<aTb HeAOBe- 
xa. JleHuiMaHH03bi b OoAbniHHCTBe CBoeM HMeiOT 300H03Hyio npnpoAy. Bxaio- 
neHHe ACAOBexa b hmxa pa3BHTHA 3thx napa3HTOB hocht BTopHHHbiH xapaKTep, 
AeMOHCTpupya npiiMepbi oAeBHAHbix 3X30TpaHccj)opMaLi;HH. Kpyr ecTecTBeH- 
HblX X03ACB MHOrHX AeHHIMaHHH npH 3TOM MOAteT 6bITb OAeiJb HIHpOK H TaiOKC 
BKAiouaTb MAeKomiTaioiuiHx H3 rpynn. He HMeioipHx 6ah3Khx c|)HAoreHeTHne- 
ckhx CB»3eH. Tax, HanpHMep, neoTponHAecxaa Leishmania ( Viannia ) brazilien- 
sis noMHMO ueAOBexa HcnoAb3yeT b xanecTBe xo3»eB rpbi3yHOB, cyMnaTbix h 
HenoAH03y6bix b ahxoh npnpoAe h AOManiHHx co6ax, AomaAefi, ocaob h hx 
rnOpHAbi b aHTponoreHHbix AaHAHia^Tax (Grimaldi, Tesh, 1993). OneBHAHo, 
ato pa3Hoo6pa3He xoaaeB-MAexonHTaiomHx b ashhom cAyAae He moacct 6biTb 
06 bACHCH 0 HIiaAe XaX pe3yAbTaTOM CepHH 3X30TpaHC(j)0pMaiJHH ACH3HCHHOrO 
pnxAa L. braziliensis. ITepeHOCAHxaMH athx AeHHIMaHHH CAHTaiOTCA ot 11 ao 
29 BHAOB H nOABHAOB MOCXHTOB pOA^ LutZOmia, npHMepiIO nOAOBHHa H3 XOTO- 
pbix othochtca x odAHraxubiM xo3AeBaM L. braziliensis, a ocTaAbHbie paccMaT- 
pHBatoTCA b xanecTBe (JjaxyAbTaTHBHbix (Grimaldi, Tesh, 1993; Maroli et al., 

2012). K03B0AK)t(H0Hbie npOIteCCbl, CBA3aHHbie C BXAHDAeHHeM B AIH3HeHHbIH 
UHXA AeHHIMaHHH pa3AHAHbIX nepeHOCAHXOB, noxa He H3yAeiIbI. B 3HaAHTeAb- 
HOH Mepe 3TO CBA3aiIO C XpaHHe npOTHBOpeAHBbIMH H 3anyTaHHbIMH CBeAeHHA- 
MH O TaXCOHOMHH, (JjHAOreHHH H 3XOAOrHH MOCXHTOB, B TOM AHCAe H pOAa Lut- 

zomyia (Bauzer et al., 2007; Marcondes, 2007; Ready, 2011). Bee 6e3 hcxaio- 
AeHHA AeHHIMaHHH, napa3HTHpymHe b MAexonHTaiomHx Hoboto h CTaporo 
CBeTa, hoaoSiio L. braziliensis ACMOHCTpnpyioT o6iu,yio TeiiAenmuo x 3X30- 
TpaHC(|)opMat[HAM cBoero A(H3HeHHoro HHXAa, cBA3aHHbiM b nepByio oAepeAt c 
MHOAcecTBeHHbiMH nepexoAaMH napa3HTOB Ha HepoACTBeHHbie rpynnbi MAexo- 
nHTaiomHx ACHBOTHbix (Cac|)bAHOBa, 1982). HcnoAb30BaHiie HecxoAbxnx bhaob 
nepeHOCAHXOB — TaxAte odmaA AepTa, xapaxTepHaA aaa poAa Leishmania (Ma¬ 
roli et al., 2012). OAHaxo, xax h b CAyxae c L. braziliensis, TBOAtomioniibiH aHa- 
AH3 CTaHOBAeHHA 3TOH AaCTH ACH3HCHHOTO IJHXAa AeHHIMaHHH nOXa He B03MO- 
ACeH. 

^Ba Apyrnx npHMepa 3X30TpaHC(|)opMaLiHH AHOHeHHbix uhxaob AeilmMa- 
HHH, XOTOpbie MbI paCCMOTpHM HHA(e, CBA3aHbI C 3BOAK)IJHOHHbIM nepeXOAOM 
napa3HTOB Ha npHHUHnHaAbHo hobmx xo3AeB h cJjopMiipoBaHHeM opiiriiHaAb- 
Hbix napa3HTapHbix chctcm. FIoapoa Sauroleishmania oobeAiuiAeT xpoBenapa- 
3 htob penTHAHH, pacnpocTpaHeHHbix b Tponuxax h cydTponuxax CTaporo 
CBeTa (CacJjbAHOBa, 1982). B xanecTBe nepeHOCAHXOB 3th AcryTiixoHocitbi hc- 
noAb3yioT mocxhtob H3 poAa Sergentomyia (Psychodidae: Phlebotominae). IIo- 
AOAceHHe Sauroleishmania Ha ([iHAoreiieTHAecxoM ApeBe poAa noxa3biBaeT, 
ATO CTaHOBAeHHe ASHHOH Tpynnbl npOHCXOAHAO B OTHOCHTeAbHO HeAaBHee 
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BpeMfl, a hx npe^KaMH 6biJin JieHiiiMaHHH, napa3HTHpoBaBniHe b MJieKonuTaio- 
m,iix (dPpojioB ii AP-, 2015). Ha pa3JiHHHbix <J)nnoreHeTHHecKnx cxeMax, He3a- 
bhchmo ot Hcnojib3yeMbix MapKepoB, Kna^a, oSneAHHaiomaa jienuiMaHHH H3 
penTHJiHH, 0Ka3bmaeTC5i b KpoHe BMecTe c KJiaAoii noApoAa Leishmania, a 6a- 
3anbHoe nojioacemie Heii3MeHHO 3aHHMaiOT HeoTponnuecKHe Viannia h Para- 
leishmania (Momen, Cupolillo, 2000; Noyes, et al., 2000; Fraga et al., 2010). 
/Jo HeAaBHero BpeMemi bobmojkhoctb nepexoAa JieHinMaHHH c MneKonHTaio- 
iu,nx, nepeiiocHHKaMii y KOTopbix b OrapoM CBeTe, xax cHHTanocb, cjiy>KaT 
HCKJiiOHiiTejibHO MOCKiiTbi pOAa Phlebotomus, Ha penTHJiHH Ka3anacb neo6bac- 
hhmoh h coMHHTejibHOH. OAHaKo ceSnac y>Ke HaKonneHo mhojkcctbo noATBep- 
acAeHHH Toro, hto mockiitbi pOAa Sergentomyia MoryT BKjnonaTbca b KanecTBe 
nepeHOCHiiKOB b /KinnemibiH uhkji nejioro pana bhaob jieiiniMaHHH MJieKonn- 
TaiomHx, b tom HHCJie L. major h L. tropica (Parvizi et al., 2008; Berdjane-Bro- 
uk et al., 2012; Campino et al., 2013; Nzelu et al., 2014). TaKHM o6pa30M, acry- 
thkohocubi noApOAOB Leishmania h Sauroleishmania HMeiOT noTeHnnajibHO 
o6iu,hx nepeHOCHiiKOB — mockhtob pona Sergentomyia, c KOTOpbiMH, BepoaT- 
ho, h 6buia cB«3aHa AaHHaa 3K30TpaHc<f)opManHa, npHBeAmaa k oGocoGjichhio 
rpynnbi oGanraTHbix KpoBenapa3HTOB penTHJiHH. 

Eme OAHH yHHKajIbHblH npHMep B03MO>KHbIX 3K30TpaiIC(J)0pManHH >KH3HeH- 
Horo niiKJia JieHiiiMaHHH cBa3aH c pa3pymeHHeM napaAHTMbi, ao nocaeAHero 
BpeMeHH CBa3bIBaBineH B03MO)KHOCTb HX TpaHCMHCCHH HCKJHOHHTeJlbHO C MOC- 
KHTaMH (Phlebotominae). OTiiocHTejibHO HeAaBHo iia CeBepHbix TeppHTOpnax 
ABCTpanHH 6biji o6Hapya<eH onar aBTOXTOHHoro kojkhoto jieHiuMaHH03a y 
KpacHbix KeHrypy Macropus rufus (Rose et al., 2004). OAHaKo ycTanoBHTb ne- 
penocHHKa 3thx jieHiuManHH aBTOpaM He yAanocb. no3AHee aHajiH3 3apa*eH- 
HOCTH MOCKHTOB Iia 3TOH TeppHTOpHH 6bIJI BbinOJlHeH MeTOAOM nOJiyKOJlHHeCT- 
BeHHOH nU,P b peajibHOM BpeMeHH. Bcero 6biJio HccJieAOBano 6oJiee 1800 3K3., 
npHHaAJieacamHx k 4 BHAaM poAa Sergentomyia , h bo Bcex cjiynaax /JHK Jieii- 
niMaHHH b TecTnpyeMbix o6pa3itax He 6biJia o6Hapy>KeHa (Dougall et al., 2011). 
/Jpyrne mockhtbi b onare 3apaaceHHa He BCTpenajincb. CoBepuiemio Heo>KH- 
AaHHo nojioacHTenbHbie pe3yjibTaTbi 6bijih nojiyneiibi iipn anajiorHHHOM tccth- 
poBaHHH Apyrnx KpOBococym,Hx AByKpbiJibix. Hmh OKa3anncb MOKpeubi (Cera- 
topogonidae) HeH3BecTHoro BHAa H3 pona Forcipomyia Kieffer 1921. CpaBHe- 
HHe JieHiiiMaHHH H3 KyjibTyp, nojiyneHHbix paHee ot SoJibHbix KeHrypy, h 
/KryTHKOHOCIieB H3 KHUieHHHKa MOKpenOB nOATBepAHJIH npHHaAJie>KHOCTb Tex 
h Apyrnx k OAHOMy BHAy napa3HTa, a nocjieAyiomHH MOJieKyaapHO (JjHJioreHe- 
THHecKHH aHajiH3 noKa3aji hx cxoactbo c Leishmania enrietti (Dougall et al., 
2011). B MOKpenax Ha6jnoAajiacb BbicoKaa HHTeHCiiBHOCTb HHBa3iiH, conpo- 
BOJKAaBUiaaCa <|)OpMHpOBaHHeM MeTaUHKJIHHeCKHX CTaAHIl JieHIUMaHHH. 3K30- 
TpaHC(})opManHa >KH3HeHHoro nHKJia, CBa3aHHaa c nepexoAOM Ha npimnn- 
nnaJibHO hobbix nepeHOCHHKOB, no cyTH OTKpbiBaeT JieiiuiMaHHaM bmxoa 3a 
rpaHHUbi apeajiOB o6nTaHHa hx ochobhmx nepeHOCHHKOB — mockhtob. 3to 
OTKpbiTHe 3HanHTejibHo ocjioacHaeT SyAyinnii aHajiH3 h nporH03iipoBaHiie arai- 
AeMHOJiorHHecKoii o6cTaHOBKH no jieHinMaHH03aM bo BceM Miipe (Dougall 
et al., 2011). 

B OTJIHHHe OT JieHUIMaHHH, OCBOHBUIHX B CBOeH 3BOJHOLIHOHHOH HCTOpHH 
b KanecTBe xo3aeB npeACTaBHTejien TOJibKo AByx KJiaccoB no3BOHOHHbix aai- 
bothbix: MJieKonnTaiomHx h penTHJiHH, TpnnaHocoMbi MoryT 6biTb oxapaK- 
Tepn30BaHbi b o6in,eM KaK napa3HTbi no3BOHOHHbix jkhbothmx (Hoare, 1972; 
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T. lewisi 
T. cruzi 
T. avium 
T. grayi 
T. theileri 
T. siniperca 
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T. granulosum (UK) 

T. cobitis 
T. nudigobii 
T. boissoni 
T. senegalense 
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T. binneyi 
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T. neveulemairei 
T. rotatorium 

T. ranarum 
T. fa His i 
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T. chattoni 


TpunaHocoMM 

npecHOBO^Hbix 

pbi6 


TpnnaHocoMbi 
MOpeKHX pbl6 


ABCTpanHHCKaa 

KJia^a 


TpMnaHocoMbi 

aM(j)H6HH 


Ha3eMHaa 

icna^a 


BoAHaa 

KJiafla 


Phc. 1. Kna^orpaMMa, OTOdpatKatomaa KOHceHCyc coBpeMeHHbix ztaHHbix o t))HJioreHHn po^a Trypa¬ 
nosoma. «BoflHaa K.nafla». 

no aaHHHM pa3Htix aBTopoB (Martin et al., 2002; Gibson et al., 2005; Ferreira et al., 2007; Hayes et al., 2014; 
Grybchuk-Ieremenko et al., 2014; Paparini et al., 2014). 

Fig. 1. Cladogram depicting a consensus of modern data on the phyiogeny of the genus Trypanoso¬ 
ma. «Aquatic clade». 


Vickerman, 1994). FIomhmo MJieKonHTaiomHX h penTHJiHH ohm napa3HTHpyioT 
b KpyrjiopoTtix, xpameBbix h kocthbix pbi6ax, aMt|iii6n>ix h nTimax. Tax- 
ace niHpoK h cneKTp nepeHOCHHKOB TpHnaHOcoM. Cpe^H hhx npeflCTaBHTenH 
3 OTpHaoB naceKOMbix: Diptera, Hemiptera, Siphonaptera, a Taxace hhmbkh h 
KJ iemM. Xoth (jiMJioreHMH po/ia Trypanosoma eme flaaeKa ot coBepmeHCTBa, 
ocHOBa ee apxMTeKTOHMKM noanepacHBaeTca GojibuiHHCTBOM coBpeMeiiHbix 

MccjieTiOBaHHH (Simpson et al., 2006; Hamilton et al., 2007; Stevens, 2008). 

AnaJIH3 3B0JIK)U;H0HH0H MCTOpHM TpHIiaHOCOM, OCHOBaHHblH Ha COBpeMeHHBIX 
Aamibix o tjiHJioreHHH 3 toh rpynnw, noKa3biBaeT, hto nepexo/i napa3HTOB Ha 
hobbix xo3aeB H3 pa3JiHHHbix TaKCOHOMHHecKHX rpynn nocnyacHn ochoboh 
( jiopMHpoBaHHa coBpeMeHHoro pa3Hoo6pa3HH po^a (Hamilton et al., 2007, 
2012a; Stevens, 2008). Hnace mbi paccMOTpHM HeKOTopbie H3 xapaKTepHbix hx 
npHMepoB. 
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PaHee (cbpojiOB h £p., 2015) mbi Heo^HOKpaTHO ynoMHHajin TpHnaHOCOM H3 
MOHOtJjHJieTHHeCKOH «BO^HOH KJia^BI», KOTOpBie napa3HTHpyiOT B ptiSax, aM- 
(J)h6hhx, penTiuinax h MJiexomrraiomHX (pHC. 1). Hx nepeHOCHHxaMH cnyacaT 
nnsBKH h ^ByKpbiJibie HaceKOMbie. <t>opMHpoBaHne «bo,hhoh xna,ziBi» cBa3aHo c 
o^hhm H3 Han6onee paHHux AHBepreHTHbix npoueccoB, hmcbiiihx mccto b 3bo- 
JHOUHOHHOH HCTOpHH TpHIiaHOCOMaTH^. IIpHHHMaa «fl,HnTepHyiO rHnOTe3y» 
npoHcxojK^eHna TpunaHocoM (c&ponoB Hjip., 2015), mbi tcm caMBiM Hcxmona- 
eM B O 3 M OJK H O CTb CymeCTBOBaHHH aHUeCTpajlBHOH napa3HTapHOH CHCTeMBI, 
BKJiiOHaBineH pBi6 h miaBOx. IIocKOJiBKy nHHBKH He Moran «yHacneAOBaTB» 
TpIinaHOCOM OT HaCeKOMBIX-nepeHOCHHKOB, HX BXJlIOHeHHe B 5XH3HCHHBIH UHKJI 
napa3HTOB cne^veT npH3HaTB cnejicTBiieM 3X30TpaHccj)opManHH nocne^Hero. 
)],ByKpBiJiBie (Phlebotominae, Culicidae, Chaoboridae) b xanecTBe nepeHoenn- 
KOB TpHnaHOCOM H3 «BOfl,HOH XJia,0;BI», OHeBH^HO, CBH3aHBI B nepByiO OHepe^B c 

aM(J)H6iMMH (Anderson, Ayala, 1968; Desser et al., 1973; Johnson et al., 1993; 
Bartlett-Healy et al., 2009). npn stom H3BecTHO, hto nnaBxn Tax)xe MoryT ne- 
peHOCHTB TpHnaHOCOM aMtfwOHH, npHneM y HeKOTOpBix bh^ob, HanpHMep y 
T. rotatorium, nepeHocnnxaMH MoryT cnyacHTB 0/iHOBpeMeHHO nnaBKH h /iBy- 
KpBiJiBie HaceKOMBie (Bardsley, Harmsen, 1973; Desser etal., 1973; Martin, 
Desser, 1990; Bartlett-Healy etal., 2009). TaxHM o6pa30M, HaHOonee npaBfl,o- 
no^oOHBiM npe^cTaBJiaeTCH nepexo# TpnnaHocoM H3 Ha3eMH0-3eMH0B0,HHBix 
napa3HTapHBix chctcm (aMcJmOHH — .nByxpBiJiBie HacexoMBie + nnaBxn) b bo/j- 
HBie (pbi6bi + aM()m6HH — nnaBXH). CoxpaHaeTca, npaB.ua, BepoaraocTB cyme- 
CTBOBaHHH B npOUIJIOM H CHCTeMBI, B KOTOpOH .ZJByXpBIJIBie HCXOAHO 6BIJ1H ne- 
peHOCHHKaMH TpHnaHOCOM OttHOBpeMeHHO y 3M(J)h6hH H pBl6, Be^HIHX 3eMHO- 
BO^HBIH o6pa3 )XH3HH. H3BCCTHO, HanpHMep, HTO COBpeMeHHBie HJIHCTBie 
npBiryHBi po/ia Periophthalmus cnyacaT npoxopMHTejiaMH pa,aa ^ByxpBijiBix 
HaceKOMBix (Wirth, Hubert, 1989). B stom cjiynae BXJHoneHHe nnaBox b acH3- 
HeHHBie hhkjibi napa3HTOB aM([m6HH h pbi6 ^oaacHO 6bijio ctbtb cae^cTBueM 
He3aBHCHMBIX 3X30TpaHClf)0pMaHHH >XH3HeHHBIX HHKJIOB TpHnaHOCOM B o6eHX 
rpynnax xo3aeB. nepBoe BerBJieHHe b «bo^hoh xjiazte» (pnc. 1) aeMOHCTpupy- 
eT o6oco6jieHHe jiByx KpynHBix rpynnHpoBOK TpHnaHOCOM, napa3HTiipyiomHX 
b pBiOax h b aMtJmOnax (Martin et al., 2002; Gibson et al., 2005; Stevens, 2008; 
Hayes et al., 2014; Grybchuk-Ieremenko et al., 2014). npn stom, xax mbi noxa- 
aceM ^aaee, o6e ohh BXjnonaioT Taxace pa# bh^iob TpunaHocoM H3 ^pyrax 
rpynn no3BOHOHHBix mchbothbix, nepexon, Ha xotopbix hocht, oneBHAHO, 
BTOpHiHBiii xapaxTep. nocxojiBxy TpnnaHocoMBi H3 pxi6 He 3aHHMaiOT Ha 
(JjHJioreHeTHnecxHx cxeMax po^a 6a3ajibHoro nonoaceHiia no oTHomeHino x 
napa3HTaM aMtJmOHH, B03HHXHOBeHHe nocjie^HHx He MoaceT 6bitb oSbacHeHO 
nponeccaMH xosbojiiohhh napa3HTOB h hx xo3aeB H3 sthx n,Byx rpynn no3BO- 
hohhbix acHBOTHBix. OueBH^Ho, hto b ocHOBe .aaHHoro .zuiBepreHTHoro nponec- 
ca aeacHT 3X30TpaHC(J)opMauHa acH3HeHHoro mixjia npe/ixoBoii ana ooeux 
rpynn (JiopMBi H3 Ha3eMHoro xoMnaexca TpHnaHOCOM, BepoaTHee Bcero, napa- 
3HTa aMc|jH6HH. rpynnnpoBxa TpnnaHocoM H3 pBi6 npe^CTaBJieHa .HBVMa cy6- 
XJia^aMH (pHC. 1), oSBeaHHaiOIHHMH COOTBeTCTBeHHO napa3HTOB MOpCXHX 
(xpaineBBix h aynenepBix) h npecHOBO^HBix pBi6 (Gibson et al., 2005; Hayes 
et al., 2014). Ha (JmjioreHeTHnecxHx cxeMax «boahoh xjia.a,i>i», nocTpoeHHBix c 
HcnojiB30BaHHeM pa3JiHiHBix reHeTHnecxHx MapxepOB (pnc. 1), TpunaHOcoMBi 
H3 pxi6 Hen3MeHHO oOue^HHaiOTca c jByMa BH^aMii aBCTpajiuncxiix TpunaHO- 
com: Trypanosoma chelodina H3 bouhbix nepenax h T. binneyi m yTXOHOca Gr¬ 
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nithorhynchus anatinus (Shaw) (Jakes et al., 2001; Hayes et al., 2014; Paparini 
et al., 2014). II MopifjojiorHHecKHe, h MOJieKyjiapHbie xapaKTepncTHKH 3thx 
TpunaiiocoM 0AH03HanH0 c6jin)KaiOT hx c napa3HTaMH pbi6 (Jakes et al., 2001; 
Paparini et al., 2014). nepexou TpnnaHOCOM pti6 Ha upyrnx ho3bohohhbix, Be- 

AyntHX BOAHBlii HJIH 3CMHOBO/IHbIH o6pa3 >KH3HH, BepOBTHee BCerO, MO>KeT 
ObITb OOyCJIOBJieH nOCTOaHHbIM KOHT3KTOM nOCJieUHHX C nepeHOCHHKaMH TpH- 

naHOCOM pbl6 - niiaBKaMH, B03M05KH0CTb BKJIIOHeHHa KOTOpbIX B napa3HTap- 

Hyio CHCTeMy «T. binneyi + Ornithorhynchus anatinus» nouTBcpacacHa HcuaB- 
hhmh MOJieKynapHO-reHeTHHecKHMH HceneAOBaHHBMH (Paparini et al., 2014). 
Cy6KJiaAa TpimaHocoM — napa3HTOB aMiJmSHH (pnc. 1) oGbeunHaeT HecKOJib- 
ko KJiacTepoB >KryTHKOHoeneB, rpynnnpyioiHHXca BOKpyr pa/ia t3khx npn- 
3HaHHbix bh^ob, KaK: T. rotatorium, T. ranarum h T. chattoni (Martin et al., 
2002; Ferreira et al., 2007). CnmaeTca, hto 3BOJiiouHa sthx TpHnaHOCOM b 
3HaHHTenbHOH cTeneHir 6biJia cB»3aHa c pauoM 3K30TpaHC<J)opMauHH hx >i<h3- 
HeHHbix uhkjiob yace nocae o6oco6jieHna rpynnnpoBOK napa3HTOB pbi6 h aM- 
(|>h6hh. B nacTHOCTH, cpe^n 6eexBOCTbix 8m(J)h6hh (Anura) t3khm o6pa30M 
Mor ocymecTBHTbcs nepexou TpHnaHOCOM, napa3HTHpyiomHX y Ranidae, Ha 
npeflCTaBHTejien Bufonidae (Martin et al., 2002; Ferreira et al., 2007). Ohcbha- 

HblM npHMepOM «n03AHeH» 3K30TpaHC(|)OpMaUHH >KH3HeHHOrO UHKJia TpHnaHO¬ 
COM aMc(jn6HH cJiyacHT T. therezieni, napa3HTHpyioiuaa b KpoBH MauaracKap- 
CKoro xaMejieona Chamaeleo brevicornis (Gunther) (Martin et al., 2002; Ferrei¬ 
ra et al., 2007). no3HUHOHHpOBaHHe sthx TpnnaHOCOM Ha3eMHbix penTHJiHH 
rjiySoKo b «aM(|)H6HHHOH» nacTH «bouhoh» Kjiaabi (pnc. 1) b uaHHOM cjiynae 
MoaceT 6biTb o6bacHeHO Jinnib nepexouoM napa3HTOB aMtjmOHH Ha HOBoro xo- 
3»HHa. OneBH/iHO, hto TaKOH nepexo/i mot ocymecTBHTbca TOJibKO npH ynac- 
thh nepeHOCHHKOB H3 Ha3eMHoro KOMnneKca (Diptera), KOTopbie noKa Hen3- 
BeCTHbl. 

PaccMOTpeHHbie Bbirne npHMepbi y6e^aaiOT Hac b tom, hto SBOJHOUHOHHaa 
HCTOpHH TpHnaHOCOM, BXOHHUTHX B MOHO^HJieTHHeCKyiO «BOflHyiO KJiajiy», 
6bIJia B 3HaHHTejlbHOH CTeneHH CBa3aHa C 3K30TpaHClj)OpMaUHaMH HX a<H3HeH- 
HblX UHKJIOB, CnOCo6cTBOBaBIHHMH UIHpOKOMy paCCeJieHHK) napa3HTOB H (J)Op- 
MHpOBaHHHD HX pa3H006pa3H». TpHnaHOCOMbI H3 «Ha3eMHOH KJiaAbI» UeMOHCT- 
pnpyioT cxottHbie tchuchuhh. 

TpHnaHOCOMbI, napa3HTHpyioiuHe b KpoBH MJieKonHTaioiuHX, KaK h3bcctho, 
pacnpocTpaHeHbi bcccbctho (Hoare, 1972). Ha ijiHJiorpaMMax poua aOcojuoT- 
Hoe SojibuiHHCTBO H3 hhx rpynnnpyiOTca b 4 Kjiaubi, nojiyHHBHine cboh Ha3Ba- 
HHa B COOTBeTCTBHH C HanOoJiee H3BeCTHbIMH H3 BXOUBHIHX b hhx bhuob: 
«T. brucei», «T. cruzi », «T. lewisi» h «I theileri» (pnc. 2). FleTpyuHO 3aMe- 
THTb, hto coBpeMeHHbie uaHHbie He nou/tepaiHBaiOT mohoiJihjihio TpnnaHOCOM 
MJieKonHTaioiuHX. 3to ocodeHHo othctjihbo npoaBJiaeTca b H30JinpoBaHHocTH 
KJiaubi «T. brucei», oObeunHaiouieH acjjpHKaHCKnx TpnnaHOCOM, nepeHOCHHKa- 
mh KOTopbix cjiy>i<aT MyxH ueue H3 po/ia Glossina Wiedemann, ot ocTajibHbix 
TpnnaHOCOM MJieKonHTaioiuHX (Stevens, Gibson, 1999; Hamilton et al., 2007; 
Stevens, 2008). TpnnaHocoMbi H3 /myx KJiam «T. cruzi» h «T. lewisi», BepoaT- 
ho, CBa3aHbi oSiuHOCTbK) nponcxoacuemia h (JjopMiipyiOT Ha mhohix ijnuior- 
paMMax poua MOHOcJmjieTHHecKyio rpynny (pnc. 2, 3) imorua He onpaBuaHO 
(yHHTbiBaa oTcyTCTBHe b Hen acjjpHKaHCKHx TpnnaHOCOM h T. theileri ) Ha3biBae- 
Myio «mammalian» (Hamilton et al., 2007; Stevens, 2008). HaKOHeu, TpunaHO- 
coMbi Kjiaflbi «T. theilerm — oneHb HeOojibinaa rpynna (pnc. 2), b cocTaB koto- 
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Phc. 2. KnaflorpaMMa, OToSpaacaiomafl KOHceHcyc coBpeMeHHbix /tatmux o (jtHJioreiiHH pofla Trypa- 

nosoma. «Ha 3 CMiia>i Kjia/j,a». 

ripsiMoyrojibHHKaMH oOoaHaneHbi napaaHTbi MjieKonuTaiomHx. Flo ttaHHbiM pa3Hbix aBTopoB (Hamilton et al., 

2007; Stevens, 2008; Adams et al., 2010). 

Fig. 2. Cladogram depicting a consensus of modern data on the phylogeny of the genus Trypanoso¬ 
ma. «Terrestrial clade». 


poft bxoott Bcero 2 HOMHHaJibHbix BH/fa (T. theileri h T. cyclops) h KOTopaa He 
CBA3aHa oneBHTiHbiM potictbom c TipyrHMH TpHnaHocoMaMH H3 MJieKoniiTaio- 
nfHx (Rodrigues et al., 2006). 

Kjiatta «T. theileri», Kax mbi ybhzihm aanee, HecMOTpa Ha HeoonbinoH o6b- 
eM, npezinojiaraeT uejibiit pa# npHMepoB 3K30TpaHC(f)opMaifHH HCH3HeHHbix 
HHKJiOB y ee npeacTaBHTeneH. IIomhmo yica3aHHbix flByx bh^ob b cfninoreHeTH- 
uecKHH aHanH3 rpynnbi oObihho BKjnouaeTca Sojibinoe KonnuecTBO h30.3htob 
napa3HTOB, nojiyueHHbix H3 pa3JiHHHbix no3BOHOHHbix h 6ecno3BOHOHHbix xo- 
3aeB. Ohh pacnpe/icjiatOTca Meatfly ubvmh cy6KJia^aMH, oflHa H3 KOTopbix 
BKJUouaeT TpnnaHOCOM T. theileri , a flpyraa T. cyclops (Stevens et al., 1999; 
2001; Hamilton et al., 2005b; Rodrigues et al., 2006). no3BOHOHHbie xo3aeBa 
TpnnaHocoM, Bxoflamnx b KJiafly «T. theileri» npeflCTaBJieHbi Tpeivia HepoflCT- 
BeHHbiMH rpynnaMH MJieKonnTaiomnx h aMcjuioiiaMH. TpimaHOCOMbi cySioia- 
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T. pestanai 


T. talpae 

T. otospermophili 
T. nabiasi 

T. microti 
T. grosi 

T. lewisi 


Kuafla T. lewisi 


T. livingstonei A 


Trypanosoma sp 

ABCTpajlHHCKHe 
cyMHaTbie 
T. vespertilionis • 

T. conorhini 


Trypanosoma sp. • 
T. rangeli • 


Knafla T. cruzi 



T. dionisii • 

T. erneyi • 

T. c. marinkellei • 

T. cruzi • 


Phc. 3. KjiaaorpaMMa, 0 T 06 patKaK>mas KOHCeHCyc coBpeMeHHbix aattHbix o (|)hjioi chhm poua Trypa¬ 
nosoma. «T. cruzi» h «T. lewisi» KJia/tbi. 

TpHnaHOCOMH aeTymix vibiinen oi vieneHbi nepHbiMH KpyjKKaMH. no aaHHbiM pa3Hbix aBTopoB (Hamilton et al., 
2007; Stevens, 2008; Hamilton et al., 2012a, b; Lima et al., 2013). 

Fig. 3. Cladogram depicting a consensus of modem data of the genus Tiypanosoma. «T. cruzi» h 

«jT. lewisi» clades. 


Tfbi, BKJitOHatomen T. theileri, napa3HTHpyiOT b kpobh /KBamibix (Ruminantia) h 
pacnpocTpaHeHbi BcecBeTHO (Hoare, 1972; Rodrigues et al., 2006). 

Tiypanosoma cyclops — onncaHa KaK KpoBenapa3HT Mana3HHCKHX MaKaK 
(Primates) (Weinman, 1972). 3tot bh,h <J)opMHpyeT oOmiiM KJiacTep c usojiHTa- 
mh TpnnaHOCOM, napa3HTHpyiomHX b KpoBH aBCTpajiHHCKnx BajuiaOn (Marsu- 
pialia) h Jiarymex Mixophyes fleayi (Hamilton et al., 2005b). OneBimHO, hto 
K 03BOJiK>UHOHHaa MO^e^b HenpHMeHHMa jxjix o6b»CHeHH» (JieHOMeHa ocBoemia 
o^hoh rpynnoii TpunaHOCOM Bcex sthx xo3B6b (Hamilton et al., 2005b, 2007). 
Ecjih oSbenHiietme ^amibix napa3HTOB b onuy KJiaay He BBJweTca omiiOKoii, to 
e/fHHCTBeHHbiM BepoBTHbiM cuetiapneM npoHcxO/KAeiiiia rpynnupoBKH «T. the- 
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ileri» aBJiaeTca cepua nepexopoB TpnnaHOCOM c hx hcxophoto xo3aHHa Ha xo- 
3»eB pcmimieHTOB, c nocjiepyioipHM CTaHOBJieHneM hobbix napa3HTapHbix chc- 
TeM. Onpepejiaroipyio pojib b rropooHbix co6mthhx npmBaHbi nrpaTb nepeHoc- 
hhkh, «npepjiaraioipHe» TpunaHocoM hobmm noTeHpnajibHbiM xo3aeBaM. 
CnenHii h KJieuj.ii — ycTaHOBJieHHbie nepeHOCHHKH ana T. theileri (Hoare, 
1972; Burgdorfer et al., 1973). CuHTaeTca, hto cjienHH aBjiaiOTca ochobhmmh 
nepeHocHHKaMH, c kotopmmh, BepoaTHo, h cBa3aHa Bca 3BOJiiouHOHHaa hcto- 
pna T. theileri (Hoare, 1972). Bo3MO>KHOCTb BKJiioHCHiia KJieiHcil Hyalomma 
anatolicum b acH3HeHHbiH phkji 3thx TpunaHocoM b KauecTBe ponojiHHTejibHO- 
ro BeKTopa poKa3aHa epHHHHHbiMH HaGmopeHnaMH b npnpopHbix ycJioBHax h 
3KcnepHMeHTanbHO (Burgdorfer et al., 1973; Shastri, Deshpande, 1981; Morza- 
ria et al., 1986; Latif et al., 2004). IIocKOJibKy ecTecTBeHHaa HHBa3Ha KJiemen 
T, theileri — aBjieHire pepKoe, a hx yuacrae b nepepane TpunaHocoM hocht 
cnopapnuecKHH xapaKTep, 3K30TpaHC(|)opMapHa >KH3HeHHoro ijHKJia T. theileri, 
CBa3aHHaa c nepexopoM TpunaHocoM Ha HOBoro xo3aHHa (Kneipeii), BbiraapHT 
He3aBepmeHHoil. ,Hpa TpHnaHOCOM H3 cySioiapbi «T. cyclops» nepcHocu hkh He- 
H3BecTHbi, opHaKO TpunaHocoMbi, oOHapyaceHHbie b Ha3eMHbix nnaBKax (Hae- 
madipsidae) H3 ABCTpajinn, Ulpu-JlaHKH h nanya— Hoboh rBHHen, coruacHO 
pe3yjibTaTaM MOJieKyjiapHO-(})HjioreHeTHHecKoro aHanroa no reHaM 18S pPHK 
h gGAPDH, OKa3aJiHCb 6jiH3KopopcTBeHHbi T. cyclops, a TaKace TpiinaHocoMaM 
H3 BajuiaOn h jiarymeK M. fleayi (Hamilton et al., 2005b). BHe CBa3H c KOHKpeT- 
HbiMH BH^aMH no3BOHOHHbix xo3aeB, Haemadipsidae, TaKHM o6pa30M, MoryT 
paccMaTpHBaTbca b KauecTBe rroTeHpnajibHbix nepenocuHKOB TpnnanocoM b 
cySioiape «T. cyclops». TeopeTHiecKH h cjienHH, h cyxonyTHbie nnaBKH motjih 
HrpaTb pojib nepeHOCHHKOB b annecxpajibHOH napa3HTapHOH cucTeMe, c koto- 
poil CBa3aHO npoHCXoacAeHHe coBpeMeHHofi Kjiapbi «T. theileri». Bosmojkho, 
pajibHemnne HCCJiepoBaHna, b nepByK) onepepb onpepeJieHHe ochobhmx nepe- 
HOCHHKOB TpHnaHOCOM T. Cyclops H 6JIH3KHX K Hen BHAOB H3 aBCTpajlHHCKHX 
MjieKonHTaioiu,HX h aMijinOHn, no3BOJiaT Gojiee upepMCTHO nopoimi k aHajiH3y 
paHHOH npoOjieMbi. 

Knapa « T brucei» (pnc. 2) oobepHHaeT TpHnaHOCOM MJieiconHTaioLpHX, pjia 
nopaBJiaioipero Oo/ibuiuHCTBa KOTopbix pacnpocTpaHeHHe orpaHiiueHO apeaaa- 
mh oOHTaHHH hx ochobhmx nepeHocuHKOB atJjpHKaHCKHx Myx pepe (Dipte- 
ra: Glossinidae) (Hoare, 1972). Ha (JmjioreHeTHuecKHX cxeMax popa Trypano¬ 
soma KJiapa «T. brucei» ACMOHCTpnpyeT npoHCxo/Kpemie, He3aBHCHMoe ot 
ocTaubHbix TpnnaHocoM MjieKonHTammHX (Simpson et al., 2006; Hamilton 
et al., 2007; Stevens, 2008). OHa BKJHonaeT 3 KJiacTepa napa3HTOB xopomo 
AHcjujiepeHpHpyeMbix He TOJibKo Ha (jinjuiorpaMMax, ho h KJiaccHuecKiiMH Mop- 
(jjOJIOTHUeCKHMH, 6hOXHMH46CKHMH H CepOJlOTHHeCKHMH MeTOpaMH HCCJieAO- 

BaHHH (Hoare, 1972). Cy6KJiapa, k KOTopoii npHHapjieacHT coSctbchho T. bru- 
cei, oSbepHHaeT 5 hoabhaob 3thx TpnnaHocoM, no KpaimeH Mepe, uacTb H3 ko- 
Topbix pap HccjiepoBaTejieH ckjiohch cunTaTb caMocToaTejibHbiMH BiipaMH 
(pnc. 2). 3to — T. gambiense h T. rhodesiense, B036ypHTejm A(f>pHKaHCKoro 
TpnnaH0C0M03a ueJiOBeKa hjih «cohhoh 6oJie3HH», a Taxace T. brucei, T. equi- 
perdum h T. evansi, B036ypHTejiH papa pa3JiHuaiOLpHxca no 3thojiothh h kjih- 
HHHeCKHM npoaBAeHHaM TpHnaH0C0M030B AHKHX H AOMamHHX /KHBOTHblX (Ho¬ 
are, 1972). BTopaa cy6KJiapa o6bepHHaeT TpnnaHocoM (jjHJioreHeTHuecKH pop- 
CTBeHHbix Trypanosoma simiae, napa3HTy phkhx h poManmiix CBiiHeii (pnc. 2). 
3to — T. godfreyi, onncaHHaa H3 Myx pepe, h T. congolense, napa3HTiipyio- 
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maa b unipoKOM Kpyre ^hkhx h ^OMauiHHX acnBOTHBix (Hoare, 1972; McNama¬ 
ra et al., 1994). Tperba cy6xjia,na npe^CTaBJiena bh^om T. vivax, Taxace cnoco6- 
hbim 3apaacaTb pa3JiiiHHbix MjiexonnTaiomHx (pnc. 2). Hctto OHepneHHbie ape- 
anbi 6ojibniiiHCTBa TpiinaHocoM H3 MOHocjmjieTHHecxoH KJia^Bi «T. brucei» n 
CTporaa npnypoHeHHOCTb k o^hoh rpynne nepeHOCHHXOB (Glossinidae) cny- 
acaT ochoboh ana rnnoTe3, CBH3biBaiomHx npoHCxoac,a,eHHe 3 thx TpnnaHOCOM c 
atjjpnxaHcxnM KOHTiiHeHTOM (Stevens, Gibson, 1999). Ojuiaxo onpeaejinTb 
npe^KOByio rpynny ana acj)pnxaHCXHX TpnnaHOCOM noi<a He npe^cTaBJiaeTca 
B03M0)KHbiM. roap (Hoare, 1972) nonaran, hto Ha 3Ty ponb MoaceT npeTeimo- 
BaTb T. grayi, napa3HTnpyiomaa b xpoBH a(j)pnxaHcxnx xpoxoannoB, noTOMy 
hto ee nepeHOCHHKaMH Taxace cnyacaT Myxn u,eu,e. O/piaxo nocneflyiomHe nc- 
cjie^OBaHHH He no,zmepacajiH 3Ty rnnoTe3y (pnc. 2). ITo pe3ynbTaTaM anannsa, 
BbinojiHeHHoro c Hcnojib30BaHHeM pa3JiHHHbix MOJiexyjiapHbix MapxepoB oxa- 
3anocb, hto T. grayi h TpunanocoMbi H3 xna^bi «T. brucei» He CBaaaiibi o6m- 
HOCTbK) npoHCxoacaemia (Stevens, et al., 2001; Hamilton et al., 2007; Stevens, 
2008). Eonee toto, T. grayi oica3ajiacb djinacaHHinM po/iCTBeiiHHKOM TpnnaHO- 
com, oonapyaceniibix b xpoBH foacHoaMepnxaHcxoro xanMana Caiman yacare 
(Viola et al., 2008). Erpe o^hh noxa HeonncaHHbiH bh^ TpHnaHoeoM, Taxace 
Bbi^ejTenHbiii H3 xnmeHHHxa Myx ueire, pacnonaraeTca Ha MOJiexyjiapHO-tjDnno- 
reHeTHHecxHx cxeMax po.ua b cynepxjia^e, o6be,TMnaK)ineH xna^ti «T. cruzi» h 
«T. lewis i» w pa# .npyrnx bh^ob (Hamilton et al., 2007; Stevens, 2008). 3to no- 
3BonaeT 3axjTfOHHTb, hto ocBoeHHe Myx Glossina rp h nanoco m aM h na TeppnTO- 
Phh A^phxh 6buio CB»3aHO c 3X30TpaHC(j)opMau,HflMH acH3HeHHbix u,hxjiob pa3- 
jihhhbix npeaxoBbix (j)opM. MuoroHHCJieHHbie nepexo,ztbi na hobbix xo3aeB, xax 
h b Apyrnx rpynnax TpHnanocoM, oneBH^HO, npocjieacnBaiOTca na npHMepax 
BXjiiOHeHHH b >XH3HeHHbie HHXjiBi napa3HTOB H3 xjiaflbi « T. brucei» npe^cTaBH- 
TeJieii nepoHCTBemibix Meacny codon TaxcoHOB MJiexoiiHTaiomnx h, peace, apy- 
THX n03BOHOHHBIX aCHBOTHBIX. 

Xo3aeBa TpHnaHoeoM xjia/rbi « T. brucei» OTMenenbi xax MHHHMyM b 5 OTpa- 
^ax MJiexonHTaiomnx Artiodactyla, Carnivora, Perissodaetyla, Primates, Pro- 
boscidea. KpoMe toto, 3th ace TpnnaHOcoMbi napa3HTHpyioT b penrajinax h #0- 
MamHeii nTnue (Zillmann, Mehlitz, 1979; Njagu et al., 1999). CLpraxo aHamo 
nacTHbix 3X30TpaHccJ)opMaHHH 3necb xpaiine 3aTpyHnen, nocxonbxy 6onbmnn- 
ctbo Hccjie^oBaHHH Tpa^HHHOHHO cjroxycnpyeTca Ha H3yneHHH BbicoxonaTO- 
reHHbix bh^ob, a pa3HOodpa3ne rpynnbi b uenoM h xpyr ecTecTBeHHbix xo3aeB 
OT^ejibHbix bhhob TpHnaHoeoM ao chx nop nsyneHM coBepmeHHO He^ocTaTon- 
ho (Adams et al., 2010). Hecxojibxo xapaxTepHbix npnMepoB 3X30TpaHcc|)opMa- 
pnn acH3HeHHBix hhxjiob ac|)pnxaHCxnx TpnnaHOCOM MoryT dbiTb npocneaceHbi 
b cbh3h c BBixo/roM 3thx napa3HTOB 3a rpaHHHbi odnTamia Myx n,en,e. PaHee MbI 
nonpodno paccMOTpenn oami H3 cjiynaeB npeoHOJieima «3aBiicnMocTH» ot hx 
oOjinraTHoro nepenocHnxa TpnnaHOCOMaMH T. equiperdum (OponoB h ap., 
2015). Ho cyra aHajiorHHHyio CTpaTermo ncnojib3yiOT n T. evansi (Jensen 
et al., 2008; Lai et al., 2008; Lun etal., 2010; Schnaufer, 2010). Trypanosoma 
evansi — B036yztHTeJib cyppbi — 3a6ojieBaHna, xoTopoMy noHBepaceiibi Bep6- 
jho^bi, Jioma^n, SyiiBOJibi n xpynHbin poraTbin cxot. nonoono T. equiperdum 
niTaMMbi T. evansi , yTpaTHBmne cnocoonocTb x penjmxamm x/lHK, noaBjia- 
K)Tca b nonyjiaunn T. brucei nocToainio n OTHOCHTeJibHO nacTO (Lun et al., 
2010). H3BecTHO, hto HncxHiieTonnacTiibie xneTxii Taxace ooiiapyacuBamTca h 
b CTapbix JiadopaTopHbix xyjibTypax TpnnaHOCOM T. brucei, xoTopbie BenyTca 
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nyTeM nocTOaHHOro MexaHHnecxoro BoenpoH3BepeHna hhb33hh cpepn Jia6o- 
pa iopHbix jxhbothmx. Kax mbi yace OTMenajin paHee, nopoOHbie npoiieccu Ha- 
xjiapbraaiOT 3anpeT Ha pa3BHTne TpnnaHOCOM b nepeHOCHnxax. OpHaxo ecaH 
T. equiperdum npn stom noJiHOCTbio yTpanHBaioT CBa3b c 6ecno3BOHOHHWMH 
xcmeBaMH, to TpnnaHocoMbi T. evansi peMOHCTpnpyiOT hhoh cnoco6 peineHHa 
paHHoii npo6jieMbi. ^jia pacceneHHa nyTeM MexaHnnecxon nepepann ohh hc- 
nonb3yiOT uiHpoxHH i<pyr KpoBococymnx pByxpbiJibix HacexoMbix H3 popoB 
Tabanus, Haematopota, Chrysops (Tabanidae), Stomoxys n Lyperosia (Musci- 
dae), OHOJiorna KOTopbix OTjiHnaeTca CKJiOHHOCTbio k npepbiBHCTOMy rorra- 
hhk). Tax>Ke H3BecTeH npuMep HcnoJib30BaHHa b xanecTBe MexaHHnecxnx ne- 
peHOCHHKOB T. evansi nnoToapHbix jieTynnx Mbimen Desmodus rotundas b 
IO>xhoh AMepnKe (Hoare, 1972). <DopMajibHO phxji pa3BHTHa T. evansi bo Bcex 
3thx cjiynaax coxpaHaeT cboio reTepoKceHHyio CTpyxTypy, xoth HHxaxoro pa3- 
bhthji b hobmx nepeHocnuxax TpnnaHocoMbi He npeTepneBaiOT. Eonee toto 
ohh yrpaHHBaiOT pap BaacHeHuinx 6HOJiorHnecxHX MopycoB, HanpHMep, cno- 
co6hoctb k peKOM6HHapHaM hjih reHeTHnecKHM o6MeHaM (Schnaufer et al., 
2002). TeM He MeHee nepexop MyTaHTHbix niTaMMOB T. hrucei c hx ecTecTBeH- 
hoto nepeHOCHHKa (Myx nepe) Ha ppyrax xpoBoeocyipHX HacexoMbix, Hcnojib- 
3yeMbix b KanecTBe MexaHHnecxnx nepeHocHHKOB, aBnaeTca Heo6xopHMbiM 
ycnoBHeM noppepacaHHa >XH3Hecnoeo6HOCTH T. evansi h paccMaTpHBaeTca 
hbmh Kax npHMep 3X30TpaHc4)opMapHH hx >KH3HeHHOro pnxna. CMeHa nepe- 
hochhkob no3BOJiaeT T. hrucei He tojibko npeoponeTb reorpa(j)HHecxyio mojia- 
PHIO, CB»3aHHyiO C 3aBHCHMOCTbIO 3THX TpHnaHOCOM OT BHyTpHa(f)pHKaHCKHX 
apeanoB Myx pepe Glossina, ho h nonypHTb pocTyp k HeocBoeHHbiM paHee 
rpynnaM xoihcb. Cpepn hhx, HanpHMep, a3H3TCKHe cpohbi Elephas maximus h 
nHTaiomHeca HexTapoM aerynne mmpih Leptonycteris curasoae m BeHecyspbi, 
a Taxace mhojxcctbo npepcTaBHTeneH pa3JiHHHbix nopop poMaiPHnx pchbothmx 
(Hoare, 1972; Brun et al., 1998; Silva-Iturriza et al., 2013). 

TpnnaHocoMbi T. vivax — etpe ophh bhp atJjpnxaHCxnx TpnnaHocoM, npo- 
HBJIHH3UIHH Cn 0 C 06 H 0 CTb K aHaJIOTHHHOMy THny 3K30TpaHCtJ)0pMapHH >KH3HeH- 
hoto pHKJia. B oraHnne ot ppyrnx bhpob T. vivax pacnpocTpaHeHa Ha kohth- 
HeHTe noBceMecTHO, 3a HCXjnoneHHeM ero ceBepHOH nac™. npnpopHbiM pe- 
3epByapoM 3thx TpnnaHocoM cnyjxaT MHorne bhpm aHTHJion, c KOTopbix 
napa3HTbi nepexopaT Ha mnpoxHH xpyr poMauiHnx >xhbothmx. Ochobhbim ne- 
peHOCHHKOM T. vivax 3pecb cnyjxaT pa3JiHHHbie bhpm Myx pepe (Hoare, 1972). 
OpHaxo noKa3aHO, hto cjienHH Atylotus fuscipes Taioxe MoryT ocytpecTBjiaTb h 
MexaHHnecKyio nepepany T. vivax cpepn atjjpHxaHcxoro KpynHoro poraToro 
CKOTa (Desquesnes, Mamadou Lamine Dia, 2004). 3tot cnoco6 TpaHCMHCCHH 
OKa3MBaeTca epHHCTBeHHMM B03MO>XHbiM npn Bbixope 3apa>xeHHbix xo3aeB 
3a rpaHHpbi ecTecTBeHHoro apeaaa T. vivax. HHTpopyxpna b CTpaHbi IO>xhoh 
AMepHKH arjjpH[<aHCKHX CejIbCXOX03aHCTBeHHbIX >KHBOTHbIX, 3apa>KeHHbIX 
T. vivax, HanaBinaaca eipe b cepepHHe XVI b., ocTaeTca noxa epHHCTBeHHMM 
oSbacHeHHeM npoHHXHOBeHHa 3thx TpnnaHocoM b Hobbih Cbct (Hoare, 1972; 
Jones, Davila, 2001). B OTcyTCTBHe ecTecTBeHHbix nepeHoennxoB, Myx pepe, 
cjjyHxpHK) nepepann T. vivax Me>Kpy n03B0H04HbiMii jxhbothbimh 3pecb bm- 
nojiHaiOT ppyrne xpoBococytpne pByxpbuibie h, bo3mo>xho, nxcopoBbie xjieipn 
(Otte, Abuabara, 1991; Jones, Davila, 2001). HHTepecHO, hto niTaMMbi Tpnna- 
hocom, npomepuine pnxjiHHecxoe pa3BHTne npn ynacTHH MexaHHnecxnx nepe- 
hochhxob TepaiOT cnocoSHOCTb 3apaacaTb Myx pepe (Hoare, 1972; Jones, Davi- 
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la, 2001). MexaHH3Mbi, no3BoaaiomHe npeoAoaeTB T. vivax rocTaaBHBiH 6apB- 
ep, 06 yCJI 0 BJieHHblM raySoxHMH kosbojiioiihohhbimh cbjbbmh a({)pHXaHCXHX 
TpunaHocoM H3 MjieKomiTaiomiix c hx cneuHcJiHHHBiMH nepeHOCHHKaMH — My- 
xbmh po^a Glossina, noxa He H3BecTHti. B OTan i ine ot MyTaHTHtix niTaMMOB 
TpunaHocoM T. brucei nepexoa k hoboh cJiopMe nepeaaaH hhb33hh He conpa- 
5KeH y T. vivax C KaTaCTpOfjjHHeCXHMH H3MeHeHH»MH OpraHH3ai3HH HX mhto- 
xoHApHajibHoro reHOMa, t. e. y 3Toro BHAa oTcyTCTByiOT ahc- h axHHeTonaacT- 
Hbie UITaMMbl. B03M0)XH0, npHHHHBI KpOIOTCfl B 0 C 06 eHH 0 CT»X OpraHH3ai3HH 
kJJHK 3thx TpHnaHOCOM, KOTOpaa cymecTBeHHO OTanaaeTca ot t3koboh y 
Apyrnx npeACTaBHTejieH po^a (Borst etal., 1985). Tax nan miaae, napa3HTap- 
Haa CHCTeMa, ci|)opMHpoBaBHiaaca no cyTH de novo b peayubTaTe MHoacecTBeH- 
hbix nepexo,o,OB TpunaiiocoM T. vivax Ha hobbix pe3epByapHbix xo3aeB (aMepn- 
kbhckhx MJieKonHTaiomHx) h Hcnojn>3yK)maa otjihhhbih ot nepBOHaaaaBHoro 
cnoco6 nepe^aan napa3HTOB (MexaHHaecxHH nepeHoc HecneirH (Jihhhbimh xpo- 
BOCOcym,HMH HacexoMbiMH), Btiraa^HT BnoaHe ycneniHOH b naaHe ocBoeHHa 
3thmh TpunaHOCOMaMH hobbix TeppHTOpHH h hobbix rpynn X03aeB. 

TpimaHocoMBi xaaABi «T. cruzi» (pnc. 3) CBoeii H3BecTHOCTBio o6a3aHBi, 6e- 
3ycjiOBHo, ^ByM KDKHo-aMepHKaHCKHM BH^,aM: T. cruzi — B036yAHTeaio 6oae3- 
hh Haraca y aeaoBexa h T. rangeli, Taxace cnoco6Hoii 3apaa<aiB moAeft (Hoare, 
1972). JJaHTeJiBHoe BpeMa npoHcxoac^eHHe 3thx TpHnanocoM CBinBiBaan c 
cyMaaTBiMH aMepnxaHcxoro xoHTHHeHTa. B pycae napaAKTMBi «oahh bha 
xo3anHa — oahii napa3HT» hmchho h3 hhx, napa^y c apyrHMH MaexonnTaio- 
hj,hmh HeoTponnxoB, 6bijio onncaHO 3HaaHTeaBHoe ancao bhaob noApo/ja 
Schizotrypanum (Hoare, 1972). nepeHOCHHxaMH 3thx TpnnaHocoM cayacaT 
pa3aHHHBie TpnaTOMOBBie xaonBi (Triatominae), xoTOpBie 3a npeaeaaMH aMe- 
pnxaHCxoro xoHTHHeHTa npeacTaBaeiiBi anniB eaniiHanBiMH bha3Mh, Heacco- 
UHHpoBaiiHBiMH c TpHnaHocoM033MH. nocaeAHHe ABa Aecaraaeraa, oAHaxo, 
BHecan cyiirecTBemiBie xoppexTHBBi b 3th npeACTaBaeiiHa. LLlHpoxoe npnMe- 
HeHHe MeTOAOB MoaexyaapHO-tJmaoreHeTHaecxoro anaaH3a npnBeao x xopeH- 
HOMy H3MeHeHHio npeACTaBaeHHH xax o pa3Hoo6pa3HH AaimoH rpynnupoBXH 
TpnnaHocoM, Tax h ee B03MoacHOM nponcxoacAeHHH (Stevens, Gibson, 1999; 
Hamilton et al., 2007, 2012a, b; Franzen et al., 2012; Lima et al., 2012, 2013). 
HaMenenna B3raaAOB na rpynny «T. cruzi» b ueaoM CBmaiiBi c TpeMa ochob- 
HBIMH MOMeHTaMHI AOK33aTeaBCTBOM ee MOHO(j)HaHH, AOX33aTeaBCTBOM BCe- 
CBeTHoro pacnpocTpaHeHHa bxoahiahx b Hee TpnnaHocoM h H3MeHeHHeM 
npeACTaBaeHHH o ee pa3Hoo6pa3HH. Oxa3aaocB, b aacTiiocTH, hto achctbh- 
TeaBHoe pa3Hoo6pa3He xaaABi «T. cruzi» H3 naaeMiiBix MaexonnTaiomHx Ho- 
boto CBeTa ropa3ao Hnace, HeM npeAnoaaraaocB paHee. MHorae npeamne 
«bhabi» no cbohm MoaexyaapHBiM xapaxTepncraxaM oxa3aancB miaMMaMH 
AByx HOMHHaaBHBix bhaob T. cruzi nan T. rangeli nan a<e aaenaMH Apyrnx 
xaaa TpnnaHocoM (Stevens, Gibson, 1999; Hamilton et al., 2012a). HanpoTHB, 
pa3Hoo6pa3He TpnnaHocoM rpynnBi «T. cruzi» b MaexonnTaiomHx CTaporo 
CBeTa h ABCTpaann oxa3aaocB hbho HeAooireHeHHBiM. 3th TpimaHocoMBi 
6Bian b HeABBHeM npomaoM o6Hapy>xeHBi b aBCTpaaHHCxnx cyMaaTBix, eBpo- 
neiicxHX h atJjpnxaHCXHX aeTyanx MBimax, b acJipuxancxHX xHmmixax h npn- 
MaTax (Hamilton etal., 2012a; Lima etal., 2012; 2013). Kax h b paHee pac- 
CMOTpeHHBix h3mh rpynnax TpnnaHocoM, xaaaa « T . cruzi» BxaioaaeT HecxoaB- 
xo cy6xaaa, aHaaH3 xoTopBix no3BoaaeT ySeAHTBca, hto 3X3OTpa iic c()op m a hh ii 
>XH3HeHHBix u,HxaoB HrpaaH onpeAeaaiomyio poaB b (JiopMiipoBaHHH hx pa3HO- 
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o6pa3na (pile. 3). TaK, HanpriMep, T. cruzi napa3HTnpyeT b xpoBH npuMaTOB 
(BXAiOHaa neAOBexa), b AeTynnx Mbirnax, HenonH03y6bix, cyMnaTbix, xhliihh- 
xax, rpbnyHax h pa3nrinHbix AOMauiHnx achbothmx (Hoare, 1972; Hamilton 
et al., 2012a). MotteJib, npeAnonaraiomaa MHoacecTBemibie nepexoAti T. cruzi 
H3 nepBHHHoro xo3ariHa Ha mnpoxnft Kpyr peitnnneHTOB h BxmoneHne nocneA- 
hhx b HCxottHyio napa3HTapHyio CHCTeMy b a^hhom cjiynae BbirAAAHT npeA- 
noHTHTeJibHOH eme h noTOMy, hto itnpxynnitnn T. cruzi Meamy pa3HbiMH MJie- 
KonHTaioiitHMH noAAcp'/KHBaeTca b Heft 3a cneT oahoh rpynnbi nepeHoenn- 

KOB - TpnaTOMOBblX KJIOnOB. HanpOTHB, K03BOJHOItHOHHbie npoiteccbl B 3TOft 

KJiaAe Bp aa ah iirpanH cymecTBeHHyio pojib b BHAOo6pa30BaHnn h (jmpMnpo- 
BaHHH xpyra coBpeMeHHbix xo3AeB TpHnaHocoM (Hamilton et al., 2007). Tax, 
napa3HTbi H3 oahhx h Tex ace hjih poactbchhux rpynn xoaaeB T. cruzi acmoh- 
CTpiipyiOT, xax npaBHjio, noAncfwAeTnnecxoe nponcxoACAemie. TaxoBbi, b na- 
cthocth, napa3HTbi npuMaTOB H3 cy6xnaA «cruzi», «rangeli» h T. «sp.» H3 ac|)- 
pnxaHCXHX npHMaTOB Cercopithecus nictitans hjih TpHnaHOCOMbi H3 aMepnxaH- 
cxhx h aBCTpajinftcxHx cyMnaTbix (Lima et al., 2013). Ceftnac HaxonjieHO 
MHoacecTBo (jtaxTOB, cBHAeTejibCTByiomHx o tom, hto xjHoneByio pojib b npo- 
HCxoacACHHH h nocneAVFomeft 3BomoitnoHHoft hctophh xnaAbi «T. cruzi» nrpa- 
jih, a no Bceft BepoATHOCTn h npoAonacaiOT HrpaTb, TpHnaHOCOMbi — napa3Hra 
AeTynnx Mbimeft (Hamilton et al., 2012a, b; Lima et al., 2012, 2013). PaHee c 
Hcnojib30BaHHeM Mopcjjonornnecxnx MeTOAOB 6bmo onncaHo oxoao 30 bhaob 
TpHnaHocoM H3 6ojiee neM 70 bhaob Chiroptera Ha pa3Hbix xoHTHHeHTax 
(Hoare, 1972; Lima et al., 2013). MonexyAApHo-tJmnoreHeTHHecxne nccneAO- 
BaHHa nocAeAHero AecATnneTHA npoAeMOHCTpnpoBann, hto xAaAa «T. cruzi» 
BnoAHe o6ocHOBaHHO MoaceT 6biTb nepeHMeHOBaHa b xaaAy «TpnnaHOCOM ne- 
Tynnx Mbimeft» (pHC. 3). 3to ctbao ocoOemio acho nocAe BxmoneHHA b aHaAH3 
(jtHAoreHHH rpynnbi AByx hobbix bhaob TpHnaHocoM T. livingstonei h T. er- 
neyi — napa3HTOB acJjpnxaHCxnx Chiroptera (Lima etal., 2012, 2013). nepBaa 
H3 hhx 3aHAAa b XAaAe «T. cruzi» 6a3aAbHoe noAoacenne, OTTecHHB c 3Toft no- 
3huhh TpnnaHocoM H3 aBCTpaAHftcxnx xeHrypy (pnc. 3). Tot <J>axT, hto Tpuna- 
hocombi H3 aBCTpaAHftcxnx cyMnaTbix AHBeprnpoBaAH ot o6mero ctboaa no3- 
ace TpnnaHocoM H3 acJjpnxaHCxnx neTynnx Mbiineft, cepbe3HO cxoMnpoMe- 
THpoBaA npeacHioio rnnoTe3y nponcxoacACHHA rpynnbi, CBA3biBaBmeft 3th 
npoiteccbl h TpaHCxoHTHHeHTaAbHoe pacnpocTpaHeHHe npeACTaBHTeAeft xaaAbi 
«T. cruzi» c SBOAioitHOHHoft HCTopneft Marsupialia (Hamilton etal., 2012b; 
Lima et al., 2013). JJpyroft acJjpnxaHcxnft bha — T. erneyi — BorneA b xaacTep 
TpnnaHocoM 6AH3xopoACTBeHHbix T. cruzi (Lima etal., 2012). PacnonoaceHne 
T. erneyi u T. dionisii (Apyroro napa3HTa neTynnx Mbiineft CTaporo h Hoboto 
CBeTa) Ha (jmnoreHeTHnecKHX cxeMax rpynnbi Taxace y6eAHTenbHo Aoxa3biBa- 
eT h He3aBHCHMoe nponcxoacAeHHe TpHnaHocoM AByx ochobhbix Ha3eMHbix 
xoMnnexcoB H3 roacHO-aMepHxaHCXHx MAexonHTaiomHx: T. cruzi h T. rangeli 
(pnc. 3). Tot (JiaxT, hto SonbiunHCTBO cyOxnan b (jmnorpynne « T. cruzi» (Bee 
xpoMe aBCTpaAHftexoft) BXAioHaiOT napa3HTOB AeTynnx Mbimeft (pnc. 3), a 
OoAbUIHHCTBO IHHpOXOCneiIH(J)HHHbIX BHAOB CnOCoOHbl B HHX pa3BHB3TbCA (B 
tom HHCAe T. cruzi h T. rangeli ), ct3a ocHOBaHiieM aaa hoboii THnoTe3bi, cba- 
3biBaiomeft nponcxoacAeHHe h pacnpocTpaHeHHe TpnnaHocoM xnaAbi «T. cru- 
zi» c Chiroptera (Hamilton etal., 2012a; Lima etal., 2013). CornacHO npeA- 
CTaBAeHHAM aBTopoB, Ha3BaBiHHx CBOio THnoTe3y «bat seeding», npeAxaMii 
Bcex TpnnaHocoM xaaAbi «T. cruzi» 6biah napa3HTbi AeTynnx Mbimeft. /JriBep- 
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CH(f)HKam«i 3thx napa3HTOB 6biJia CBjnana c hihpokhm ocBoeHHeM rpynnbi Chi- 
roptera, ocymecTBJMBmeHOi, Bepojrraee Bcero, b (JiopMe nepexo^OB Ha hobbix 
xo3aeB h ocBoeHHeM hobbix TeppiiTopHH (Hamilton et al., 2012a). no3^Hee Ta- 
Kiie 3K30TpaHCcJiopMamiii CTajin BKinonaTb h nepexo^bi TpHnaHocoM Ha jipyrnx 
X03fleB, B TOM HHCJie H3 H33eMHOrO KOMnJieKCa. ABTOpbl HaCHHTbIBaiOT He Me- 
Hee 5 t3khx nepexo^OB, Btononaa B03HHKH0BeHHe T. cruzi h T. rangeli rpynnn- 
Pobok (Hamilton et al., 2012a, b; Lima et al., 2013). AnbTepHaTHBHaa ninoTe3a 

3BOJHOIJHOHHOH HCTOpHH, CB5I3bIBaBIHa5I npOHCXO^eHHe TpHnaHOCOM KJia^bl 
«T. cruzi» c ^peBHHMH Marsupialia, Taioxe npejinojiarajia MHOKecTBeniibie 3k- 
30TpaHC(|)0pMaitHH HX 5KH3HeHHbIX UHKJIOB, HO CBB3aHHbie C nepeXOflaMH TpH- 
naHOCOM H3 Ha3eMHBIX KOMnJieKCOB X03»eB B JieTyHHX MblUieH, HTO, OAHaKO, He 

no^TBepjK^aeTca nocjie^HHMH jjaHHBiMH (Hamilton et al., 2012a; Lima et al., 
2013). 

Kjia^a «T. lewisi» hjih, KaK ee eipe Ha3biBaioT «rodent clade» (Simpson 
et al., 2006), ootemniaeT TpHnaHOCOMbi, >KH3nennbie HHKJibi KOTopbix npeHMy- 
mecTBeHHo peajiH3yiOTC5i c ynacTHeM jrnyx xo3»eB: rpbi3yHOB h 6jiox. 3Ta cJdh- 
jiorpynna (pnc. 3) BKjnonaeT 6oJibmHHCTBO npe.ztCTaBHTe.JieH noApo.ua Herpeto- 
soma (Hoare, 1964, 1972; Stevens, 2008). Ha (JmjioreHeTHHecKHx cxeMax po^a 
Trypanosoma OHa ^eMOHCTpnpyeT 6jiH3KHe (JmjioreHeTHqecKHe OTiiouienHa c 
KJiattOH «T. cruzi» (pnc. 2, 3), nacTO (JjopMHpya c nocaemieii cynepKJiazty 6onee 
BbicoKoro nopattKa (Hamilton et al., 2007; Stevens, 2008). B npe.zte.jiax KJiaztbi 
«T. lewisi» BbiaBJiaiOTca ;iBa KJiacTepa TpHnaHocoM (pnc. 3), cymecTBemio pa3- 

JIHHaiOIHiHXCfl KaK KpyTOM CBOHX X035ieB-MJieKOnHTaiOIItHX, TaK H OCo6eHHO- 

cthmh pa3BHraa b hhx. nepBaa cySKJia^a BKJHonaeT T. lewisi — BcecBerao 
pacnpocTpaneHHbix KpoBenapa3HTOB Kpbic po/ta Rattus h pa^a ztpyrnx npe;t- 
CTaBHTejieii ceM. Muridae (Hoare, 1972; Jittapalapong et al., 2008). TaKace b 
npe^CTaBHTeJiax Muridae napa3HTHpyioT TpHnaHOCOMbi T. grosi, T. musculi h 
T. blanchardi. KpoMe toto, b 3Ty cyOKJiaay bxoaht T. rabinowitschae — napa- 
3HT o6biKHOBeHHoro xoMaKa Cricetus cricetus (Maia da Silva et al., 2004; Ha¬ 
milton etal., 2005a; Dobigny et al., 2011; Guan etal., 2011). npoHH^epauna 
Bcex 3thx TpHnaHocoM b no3BOHOHHbix ocymecTBJiaeTca ria CTaztHH amiMacTH- 
tot b nepncfiepHHecKOH kpobh xo3aeB. BTopaa cy6KJia,zta (pnc. 3) BKjnonaeT 
TpHnaHocoM, npojiH([iepaHHa kotopbix b xo3aeBax nponcxo/niT Ha CTaztmi aMa- 
CTHTOT, npeHMymeCTBeHHO B JIHM(|)OH,ZtHOH TK3HH hjih Kamijuiapax BHyTpeH- 
hhx opraHOB (Hoare, 1972). B 3Ty rpynnHpoBKy Bxo/iaT T. microti h T. evoto- 
mys, ztea BH.ua TpHnaHocoM, napa3HTHpyK>mnx b nojieBKax (Arvicolinae), 
T. otospermophili h T. kuseli H3 Scjihhbhx (Sciuridae) h T. nabiasi H3 eBponeii- 
ckoto KpojiHKa Oryctolagus cuniculus (Hamilton et al., 2005a). B ooenx cy6- 
KJiaztax nepeHOCHHKaMH TpHnaHocoM cjiyacaT 6jioxh. Ba3ajibHoe nojio>KeHHe b 
KJia/ie «T. lewisi» 33HHMaeT Trypanosoma talpae — napa3HT eBponeiicKoro 
KpoTa Talpa europea (pnc. 3). Trypanosoma talpae cymecTBeHHO OTJumacTca 
ot ocTajibHbix npe^CTaBHTejieH (Jmjiorpynnbi. PaHee 3thx TpHnaHocoM no patty 
MopcJioJiorHHecKHx KpHTepneB othochjih k noupotty Megatrypanum (Hoare, 
1972). ^o nocjie^Hero BpeMeHH cuHTajiocb, hto 3eMJiepoHKOBbie (Soricidae) He 
BxoztaT b Kpyr noTenuHajibiibix xoaaeB TpHnaHocoM H3 KJiajibi « T. lewism. Ou- 
HaKo HejiaBHO 3apa>KeHHe TpnnaHocoMaMH rpynnbi «T. lewisi» 6biJio BbiaBJieHO 
MOJieKyjiapHO-reHeTHHecKHMH mctoaumh y rnraHTCKOH 6eJi03y6KH Suncus mu- 
rinus b IOto-Boctohhoh A3hh (Pumhom etal., 2015). npojincjjepaitHa Trypa¬ 
nosoma talpae nponcxo/mT b nepmJjepHHecKOH KpOBH KpOTOB, KaK 3to xapaK- 
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TepHO ajm npeflCTaBiiTeneH cy6xjia,nbi, BxmoHaioiHCH T. lewisi, ho Ha CTa^HH 
aMacTiiroT, hto Timmmo .gjia TpimaHOCOM po^CTBemibix T. microti (Mohamed 
et al., 1987). H HaxoHeu,, nepeHOCHnxaMH T. talpae b otjihhhc ot Bcex ocTant- 
hbix TpimaHOCOM H3 xna/ibi «T. lewisi», no-BH^HMOMy, cnyacaT napa3HTHc|jopM- 
Hbie KJiemn ceM. Haemogamasidae (Mohamed et al., 1987). Xotb ynacTne 6jiox 
b nepeHoce othx TpimaHOCOM Taxace Henb3a ncxmonaTb (Hoare, 1972). OaxT 
6onee paHHen ^iiBepieHiimi T. talpae othochtcjibho npettcTaBHTejieH #Byx 
ochobhbix cy6xjia,n (Jnuiorpynnbi «T. lewisi» cymecTBeHHO ocnoamaeT auanwi 
3BOJHOu,iiOHHbix npoijeccoB, CBH3aHHbix c ee CTaHOBJieHHeM. TeM He MeHee 
npe^nojiaraerca, hto rrponcxoacaeHHe TpHnaHocoM, napa3HTHpyiomHX b no- 
jieBKax, SeJiiiHbHX h 3aHii,eo6pa3Hbix (cy6xjia,na «T. microti ») 6bmo b 3iia L m- 
TejIbHOH CTeneHH CBa3aHO C 3X30TpaHC<j)OpMaLtfiaMH aCH3HeHHbIX U.HKJIOB TpH- 
naHOCOM H3 cydKjia^bi «T. lewisi» o6jiHraTHbix napa3HTOB rpbi3yHOB ceM. Mu- 
ridae (Hamilton et al., 2005a, 2007). nocxonbxy TpHnaHocoMbi H3 o6enx xna/i 
Hcnonb3yiOT b KanecTBe nepeHOCHnxoB HCXJiiOHHTejibHO 6jiox, a 3apaaceHne 
npOHCxo^HT nepopanbHO, npn noe^aHHH MJiexonnTaiommviH 6jiox hjih hx sk- 
CKpeMeHTOB (Hoare, 1972; D’Alessandro, Behr, 1991), B03M0acH0CTb tbkhx ne- 
pexo^OB xaaceTca BnojiHe BepoaTHOH. Bbinaaeime H3 3toh cxeMbi Trypanoso¬ 
ma talpae, BnojiHe B03Moamo, CBH3ano c HenocTaTOHHOH H3yHeHHOCTbK> (jjay- 
hbi TpimaHOCOM rpynnbi «T. lewisi» m 3eMjiepoiixoBbix h hx ochobhmx 
nepeHOCHHKOB. Bo3MoamocTb nepexo^a T. lewisi na npHHLumHajibHO hobmx 
ttJIH 3THX TpHnaHOCOM X03HCB nO^TBepaCZiaeTCa HX oOliapy/KCHHeM B KpOBH ffH- 

khx npHMaTOB b lOamon AMepHKe h jiio^eH b Atjipnxe, Hhahh h TOto-Boctoh- 
hoh A3hh (Shrivastava, Shrivastra, 1974; Howie et al., 2006; Sarataphan et al., 
2007; Maia da Silva et al., 2010). noKa3ano, hto pncx Hiu})Hn,HpOBaHHH npHMa- 
TOB T. lewisi oOyCJIOBJieH HX KOHTaKT3MH C eCTeCTBeHHbIMH X03aeB3MH 3THX 
TpnnaHocoM rpbnyuaMH h OnoxaMH. Y npHMaTOB, BXJHOHaa nenoBexa, #aH- 
hbih THn TpHnanocoM03a hocht cnopaaHHecKHH h ycjiOBiio-naToreHHbiH xa- 
paKTep (Maia da Silva et al., 2010). 

06o6memiaa cjj hjio rencTH nee xaa cxeMa potta Trypanosoma, xoTopyio Mbi 
Hcnojib30BajiH (pnc. 2; cm. Tax>xe: OpojiOB h .zip., 2015: pnc. 3) noMHMO pac- 
CMOTpeHHbix Bbime ocuoBHbix xjiaa, BXJHonaeT eme necxojibxo (Jmjiorpynn 
npHiia^Jie>xamHX «Ha3eMHOH cynepxjia^e». 3to xaacTepbi «hthhbhx» Tpima- 
hocom («r. avium », «T. coiwi» h «T. bennetti» ) h /iBa He3aBHCHMbix xnacTepa, 
oObeanmnomHe napa3HTOB penTHJiHH («T. grayi» h «T. varani» ). Xoth sth h 
p»A Apyrnx, He Bomeamnx b 3tot o03op rpynn, 6e3ycjiOBHO, Baambi hjih noHH- 
MaHHH 3BOJHOU.HOHHOH HCTOpHH po^a TtypanOSOma, B TOM HHCJie II B XOHTeX- 
CTe paccMaTpHBaeMbix hbmh npou,eccoB 3x30Tpan c cji op m aimii acH3HeHHbix 
u,hxjiob, b HacToamee BpeMa He npeacraBjiaeTca B03MoambiM BxniOHeHHe hx b 
npoBO^HMbiii hbmh aHajiH3. /lonroe BpeMa 3th rpynnbi iiaxo^imHCb BHe 30Hbi 
BHHMaHHa HCCJie^oBaTejieH h, xoth 3a nocae^HHe ronbi b OTHomemm hhx no- 
jiyneH pa# npHHimnHajibHO hobbix h Baambix aaHHbix (Viola et al., 2008; 2009; 
Votypka et al., 2012; Zidkova et al., 2012), 3Toro Bee eme HettocTaTOHHO ttaa 
npOBetteHna HHTepecyiomnx Hac o6o6meHHH. 

npHBeaeHHbie b 3tom o63ope npnMepbi 3 x30Tpanc cji op m aimii >xH3HeHHbix 
u,HxaoB b pa3aHHHbix rpynnax TpnnaHOCOMaTHfl no3BoaaiOT paccMaTpiiBaTb 
nepexofl Ha hobbix xo3aeB b xanecTBe o/iHoro H3 ochobhmx Mo^ycoB b 3Bomo- 
u,hh 3Toro ceMeiicTBa. 3x30TpaHC(jiopMari,HH mpaan h npo^onacaiOT nrpaTb Be- 
ttymyio poab b nHBepcH(j)Hxau,HH Trypanosomatidae. CBiiaeTeabCTBO TOMy — 
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HaSmo^aeMbie b HacToamee BpeMa npHMepbi nepexoaoB TpnnaHocoMaTHfl Ha 
npeacTaBUTeaen «HCTnnHHHbix» ana 3thx napa3HTOB xo3aeB H3 pa3JiHHHbix ot- 
paaOB HaCeKOMbIX, HH(|)y30pilH, OTCyTCTBHe y3KOH rOCTajlbHOH CneiJHCj)HHHO- 
CTH y OOilbLUITHCTBH napa3HTOB n03B0H0HHbIX >KHBOTHbIX H T. n. OneBHflHO, HTO 
TpiinaHOCOMaTii^bi — 3to rpynna, KOTopaa Haxo^HTca b aKTHBHOM sbojhohh- 
ohhom cocToaHHH. Ee npeacTaBHTejiH nocToaHHo «3KcnepHMeHTHpyioT» c ho- 
bbimh xo3aeBaMii. Pe3yabTaTbi tbkhx «3KcnepHMeHTOB», HocauiHe He3aBep- 
meHHbift xapaKTep mbi paccMOTpHM b cneaytomeivi o630pe, b paaaeae, nocBa- 
ipeHHOM a6eppau,naM acii3HeHHbix uhkjiob TpunaHOCOMaTHa. 
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TRANSFORMATIONS OF LIFE CYCLES IN THE EVOLUTIONARY HISTORY 
OF TRYPANOSOMATIDAE. EXOTRANSFORMATIONS 

A. O. Frolov, M. N. Malysheva, A. Yu. Kostygov 
Key words'. Kinetoplastea, Trypanosomatidae, life cycles, evolution. 

SUMMARY 

The present review is devoted to the analysis of exotransformations of life cycles in the 
evolutionary history of trypanosomatids (Kinetoplastea: Trypanosomatidae). Exotransfor¬ 
mations are treated as processes associated with the transition of a trypanosomatid to a 
new host. The result of these transformations comprises both the inclusion of new hosts in 
life cycles of parasites and also epy formation of parasitic systems de novo. It is shown that 
exotransformations are one of the main modi in the evolution of trypanosomatids. Diffe¬ 
rent examples of exotransformations of life cycle in all the taxonomic groups of Trypano¬ 
somatidae are given. 
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